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pe opinion that linguistic activity, 
especially reading, is not “real” ex- 
perience, not direct experience, but an- 
other kind, usually called vicarious 
experience or mere verbal activity, which 
appears to be something distinct from 
and inferior to “real” experience, has 
been expressed frequently. It has been 
voiced by some of the students of seman- 
tics. For example, Korzybski! has stated 
a conviction that our verbal methods 
of education impose serious limitations 
on the full flowering of understanding 
in growing children, and should there- 
fore be delayed and minimized in educa- 
tion. This view has been espoused by 
Jaensch,? the father of eidetic psychol- 
ogy. It appears in the writings of many 


*A paper read at the annual — of the 
National Council of Teachers of English, At- 
lantic City, February 17, 1953. 

1A. Korzybski, Science and Sanity: An Intro- 
duction to Non-Aristotelian Systems and Gen- 
eral Semantics (Lancaster, Pa., Science Press, 
1933). 


2E. R. Jaensch, Eidetic Imagery (New York, 


Harcourt, Brace, 1930). 


educational theorists and some academic 
philosophers. It is an interpretation, an 
erroneous one I am sure, of the Dewey 
formula, “We learn by doing.” j 

The idea also appears frequently in 
recent literature on the teaching of read- 
ing. For example, in the January, 1953 
issue of the Elementary School Journal 
is an article entitled “How to Develop 
Concepts and Their Verbal Representa- 
tions.” The title itself implies acceptance 
of this distinction. The author, Mary C. 
Serra, in reviewing a long list of articles 
on vocabulary development, finds fre- 
quently the assumption that learning, 
real learning, occurs fundamentally only 
in direct or real experience. 

In the January, 1953 issue of The 
Reading Teacher appears an article 
which sets forth a procedure to enable 
teachers to appraise their point of view 
in the teaching of reading. The author 
(Daisy M. Jones) writes, “Now examine 
this set of beliefs. Do you believe. . . .” 
Then follow four presumably crucial 
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beliefs, the last of which is: “4. That 
experience is the source of information 
and that the printed page merely recalls 
meaningful associations?” According to 
the author, if you believe this and the 
other three statements, “your objective 
is the comprehension of meaning,” and 
you apparently merit the highest rating 
for your point of view as a teacher. 

Uppermost for consideration in this 
discussion is whether this sharp distinc- 
tion between real or direct experience 
and vicarious experience (the classifica- 
tion for reading or talking about things) 
has been pushed beyond reasonable lim- 
its and threatens to lead to an unsound 
educational policy. 

For three-quarters of a century the 
psy chological laboratory has been dem- 
onstrating the fact that securing insight 
and understanding in the course of direct 
or real experience is an exceedingly intri- 
cate and difficult process. Our ordinary, 
everyday perceptions of common objects 
and situations are often inexact, super- 
ficial, and faulty. The experiments on 
observation and reports and on percep- 
tual illusions and recall demonstrate the 
unreliability of our testimony concern- 
ing the most commonplace objects and 
activities. When the test called for in- 
sights and understandings, the results 
showed direct experience to be even 
more unreliable, as many of the old ex- 
periments in which simple dramatic 
scenes were enacted by previous arrange- 
ment testified. 

The reader will perhaps recall Dar- 
win’s comment, after his rare mind 
achieved the conception of natural evo- 
lution, that he was amazed by the ob- 
viousness of the evidence of this idea at 
every turn of his eye on the countryside. 
An average college student, after read- 
ing a chapter on this topic, can see and 
interpret things in the world about him 


to which all our greatest minds before 
him were quite blind. We glory in the 
tremendous strides which science has 
achieved in increasing insight and under- 
standing of natural phenomena, but we 
should recognize how extraordinarily 
infrequently and tortuously we achieved 
these insights which, once discovered, 
jump out at us on every hand. The same 
situation prevails in other areas. For ex- 
ample, what we have learned in psychol- 
ogy and psychoanalysis indicates how 
superficial are most of our interpretations 
of the real significance of the behavior 
of other persons. 

Mere provision of real or concrete ex- 

erience is no guarantee that learners 
will be provided with an easy avenue to 
significant insights and concepts. The 
illiterate child of nature, of whatever 
age, is a notoriously ignorant person. It 
is not easy to see that, if the assumption 
that real experience is so much more 
fertile than verbal experience is correct, 
we are doing a child a service by talking 
to him at length or by removing him 
from the manifold activities of the free 
life at large to the schoolroom. 

The fact that achieving insights by 
direct sensory experience is difficult is, 
of course, no proof that reading and lis- 
tening are any less “vicarious” or any 
easier or more fruitful. 

Evidence on the nature of and possi- 
bilities inherent in verbal experience is 
difficult to present. There is consider- 
able evidence, however, in support of 
the view that language experiences are 
not only highly rewarding but also the 
indispensable means to insight and wis- 
dom. Most of the world’s outstanding 
theorists in psychology have assumed, 
in one fashion or another, that most or 
all crucial concepts are achieved in ver- 
bal form. It is the assumption that lan- 
guage and thought, verbalization and 
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real insight, evolved together both in the 
individual and in the race. Scarcely a 
book in psychology fails to point out that 
the distinctive characteristic of Homo sa- 
piens is his language. Language is the 
base, the mechanism of thought. Think- 
ing goes on largely in verbal form. Un- 
derstanding moves forward hand-in-hand 
with mastery of language. It should be 
noted in passing that, theoretically, no 
distinction is here made between reading 
verbal material and listening to verbal 
material. The distinction is entirely a 
practical one. The stimuli in one case 
are light waves and in the other sound 
waves. Any statements that can be heard 
can be read. 

Insight and understanding depend 
upon a broad unity of experience which 
includes both what are popularly called 
direct contacts and verbalization, that is, 
talking or reading about such contacts. 
Any move to establish a dichotomy is, 
I think, likely to lead us astray. 

An attempt to assign an array of ac- 
tivities to one or the other type will 
quickly reveal the difficulty. Perception 
of all items is a response to a cue or an 
aspect of the totality. A child does not 
simply grasp and swallow whole, intel- 
lectually, a big animal or a thunderstorm. 
He must tediously learn to perceive that 
one thing is a dog, another a cow, and 
that the one is farther away at the mo- 
ment than the other, and that the dog 
may be vicious. A printed word or a 
visible dog is not, on first contact, mys- 
teriously photographed in the mind once 
and for all. Both must be studied, ana- 
lyzed, and their significance gradually 
comprehended. Thereafter, each is per- 
ceived, or “reintegrated,” on the basis 
of some partial feature, some abstract 
characteristic. 

“Vicarious,” according to the diction- 
ary, means “serving as a substitute, tak- 


419 
ing the place of.” When you perceive 
the word “dog” you are not, in a popu- 
lar sense, seeing a real dog, but what 
you “see” when you perceive a “real” 
dog skulking in the thicket is merely 
thinking “dog” in response to a frag- 
mentary array of light waves; you are 
not exactly seeing a whole dog, much 
less a “dangerous dog.” In both cases you 
are responding to a reduced, partial, 
abstract cue with a complex conception 
developed not merely out of your pre- 
vious contacts with the “real” animals 
but also out of what you have previously 
read and heard and thought about dogs. 
Indeed, your concept may well have 
been influenced more by the latter than 
by the former. At any rate, the distinc- 
tion between “real” and “vicarious” is 
not clear even in such a commonplace 
episode. 

Is listening to Beethoven’s Pastoral 
Symphony a real or a vicarious experi- 
ence? Well, you might say the sounds are 
real. But one must inquire, What do you 
mean by “the sounds”? Do you mean 
merely the single notes? The melody, 
however, is not in the notes. It is, as the 
psychologists say, something that tran- 
scends the sensory elements; it is a Ges- 
talt. The melody is likely to be more 
clearly discerned than the individual 
notes, which you say you really hear, 
but is a melody real in the sense that the 
pain from a burning match applied to 
the finger is real? And what about the 
idea of the rippling brook and the sud- 
den thunderstorm that come to your 
mind as you hear this symphony? Surely 
you would not insist that you had direct 
contact with a real thunderstorm! When 
you observe a painting, say Picasso’s 
1918 “Still Life,” are you “seeing” real- 


ity or merely a symbol of reality? What 
about observing Picasso’s rather abstract 
“Card Player”? A bit of thinking about 
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such situations will convince most per- 
sons of the difficulty of classifying them 
consistently into “real” and “vicarious” 
experience cubbyholes. 

Is it not better to assume that there 
exist many kinds of experience of which 
reading and listening to spoken words 
are two kinds? They are quite as “real” 
as touching, smelling, seeing, hearing, or 
otherwise reacting to things and events. 
The cat’s grin, which Alice perceived 
in Wonderland, without the cat, was 
quite as real to her as the cat itself. And 
many psychologists will contend that 
there is no real difference, psychologi- 
cally, between perceiving a cat’s grin 
without a cat and perceiving a cat with- 
out a grin. 

As noted above, it seems frequently to 
be assumed that reading can revive an 
experience but that it cannot give new 
experience. Often it is said that reading 
cannot give new concepts but it can 
enrich and enlarge experience. The lat- 
ter distinction is psychologically far 
from clear. 

Actually the evidence points to the 
likelihood that reading not only can 
provide new experience but is an essen- 
tial component of the totality of activity 
essential for really insightful activity of 
any kind. In a charming little book en- 
titled Reading: An Essay, Hugh Walpole 
writes, “But the great thing that the 
book [he refers to one of his earliest 
reading experiences, namely, the reading 
of Alice in Wonderland] did for me was 
for the first time to give me another 
world to play in. I had not at that period 
a very amusing world of my own. It was 
constantly restricted, inhibitions 
abounded, and almost everything that 
one liked was bad either for one’s stom- 
ach or one’s morals.” He goes on to 
declare that the new world was a prod- 
uct of his reading as much as of his ear- 
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lier “direct” experiences and that it was 
even more illuminating, newer, more 
creative, if you like, than anything he 
secured by direct experience. He implies, 
moreover, that the most crucial insights 
into his own real world came to him 
only after he compared it with the world 
of Alice, which achieved instant reality 
after he read a book. In essential mean- 
ings and in concrete detail the world of 
reading was as new and as real as the 
other world. 

If one can develop, invent, imagine, 
contrive an insightful grasp of a physical 
setting through reading, one can scarcely 
deny that the possibility of language is 
even more promising as a means of 
achieving insight and _ understanding 
where complex action is concerned. It 
is, 1 think, difficult to imagine that any 
amount of mixing with people can 
achieve the subtleties of insight and un- 
derstanding of different personalities 
which one may acquire from a program 
of such contacts combined with reading 
better works of fiction, psychology, 
psychoanalysis, religion, and sociology. 
Psychotherapy, the process of helping 
an individual achieve a better under- 
standing of himself and his place in the 
world, whether practiced by a minister, 
parent, psychoanalyst, or a directive or 
“non-directive” clinical psychologist, 1s 
primarily a verbal process. 

The nearer we approach the type of 
insights which we typically call scien- 
tific concepts or ethical abstractions and 
theoretical principles in general, the more 
essential the verbal component of experi- 
ence becomes. Almost all scientific and 
ethical concepts, for example, were con- 
trived in the medium of, and are em- 
bodied in, verbal form. With some 


exceptions, and even these are question- 
able, the testimony of great thinkers is 
that the critical operations are verbal 
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activities and while some things may lie 
beyond the verbal, in what Woodworth 
described as “imageless thought,” the lat- 
ter are, if anything, even farther removed 
from what many of our educational 
writers refer to as “real experience.” In 
this sense, modern logic, mathematics, 
and physics are almost wholly verbal or 
symbolic in structure, organization, and 
operation. The scientific ‘method is a 
derivative of verbal activity and can be 
conveyed in no other form. In brief, 
one could defend the view that the most 
novel, the most conspicuously and subtly 
new things in the world are intrinsically 
language achievements. 

I have suggested that what we are 
calling “real experience” can be very 
unrewarding unless it is selected, organ- 
ized, pointed up, generalized, its essence 
extracted and verbalized. I must not 
make the mistake of implying that read- 
ing, mere reading, provides an easy way 
to wisdom. Education must see to it that 
it avoids developing what Pope described 
as the 


Bookful blockhead, ignorantly read, 
With loads of learned lumber in his 
head. 


While reading is the instrument par 
excellence for making experiences of all 
types meaningful, and while its availabil- 
ity and adaptability make it an exceed- 
ingly subtle tool for practical use, it is 
also prone to operate at a very low, 
thoughtless recognition level. Unfortu- 
nately, it often survives at about the level 
of lackadaisical listening to an uninspir- 
ing lecture. One can move through a 
book as one can move through a forest 
or a crowd of people, with little recog- 
nition beyond the familiar, aimless in 
direction and unconcerned with any real 
problem. There is indeed a real danger, 
as many have pointed out, that literate 


persons may be tempted by the sheer 
wizardry of words to substitute repetitive 
verbalism for thinking; to offer words 
for solutions; and to conceal ignorance 
with easy phrases. This extraordinary 
flexibility of language as read, heard, or 
spoken has made people suspicious of it. 
The range from verbalism to Platonian 
insight is tremendous, but we must not 
banish Plato’s type of creativeness be- 
cause some persons bore us with point- 
less jargon. 

Many have deplored the child’s tend- 
ency to verbalize; have pointed out how 
glibly people talk without understand- 
ing, how often the child’s gift of gab 
fools the teacher. Is this evidence of the 
poverty of language, or is it evidence 
of its extraordinary potency? I take it 
that any child w ho can fool a teacher in 
the teacher’s specialty is no fool! Here 
is a lad who shows promise. Whether he 
becomes a saint, a sinner, a scientist, or a 
movie script writer, we may not know, 
but in any case he may exercise great 
power. 

The effective use of language, of read- 
ing in particular, as a means of achieving 
the insights and understandings our cit- 
izens require, depends upon proper 
orientation and motivation and the de- 
velopment of exceedingly intricate tech- 
niques of action. We have long greatly 
underestimated the importance and the 
subtlety of verbal skills. This is due 
partly to the mistaken idea that once a 
youngster can recognize words spoken 
or seen he has acquired all the basal 
techniques of reading and listening. In 
the intermediate and upper grades, teach- 
ers’ attention has been directed to the 
products of reading, to what the pupils 
could report about the substance of 
their reading in history and other sub- 
jects, rather than to the process. Many of 
them were utterly unaware of the means, 
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the reading techniques, children were 
employing to achieve these ends. The 
fact that the techniques are difficult to 
see as compared with a child’s method 
of operating a typewriter, for example, 
lulled teachers into confidence that there 
was little they could or should do. From 
recent research and practical experience 
it is becoming increasingly clear, how- 
ever, that at this stage the need for in- 
sight and guidance in connection with 
development of reading skills is vital. 
We probably underestimate the un- 
realized possibilities of enlightenment we 
may hope to achieve through better 
guidance in utilizing the power of words. 
I shall not review as evidence the sev- 
eral studies which strongly suggest this, 
case studies of poor readers whose learn- 
ning abilities were vastly improved by 
adequate guidance, or experimental stud- 
ies, such as those by Glaser,? and Bloom 
and Broder, which have shown how in- 
struction improved ability to think and to 
solve vital problems in various fields, but 
I shall report a few observations. First, 
the child, aged perhaps three and a half, 
who sidled up to me in a department 
store. As he besought me to talk to him 
and tell him about things, I suddenly 
realized that this child really understood 
that the meanings he sought concerning 
what he could see and hear had to come 
on the wings of words. A few words 
could cut through to the heart of under- 
standing when long observation failed. 
It was then I thought of Hitler and how 
his printed and spoken words turned a 
quiet world into turmoil. Recently I 
read in an autobiographical sketch the 


3E. M. Glaser, An Experiment in the Devel- 
opment of Critical Thinking (New York, 
Teachers College, Columbia University, 1941. 
Contributions to Education, No. 843). 

*B. S. Bloom and L. G. Broder, Problem- 
Solving Processes of College Students (Uni- 
versity of Chicago Press, 1950). 


following comment on Hitler’s words; 
“I heard him. I believed him. Only after 
long and bitter experience did I learn 
how wrong he was.” 

Are we to interpret such a confession 
to mean that we must beware of words, 
we must de-emphasize them, we must 
substitute “real” experience for them? 
Or shall we recognize that the power of 
words to determine our understandings 
and convictions is as promising as it is 
frightful? Note that the quotation im- 
plies really that a few minutes spent in 
hearing a few pages of words led to ideas 
which were psychologically the same as 
those achieved only after “long and bit- 
ter experience.’ > The remedy is not to 
attempt hastily to substitute “long and 
bitter” experience for words, but to pro- 
vide truer words, and greater ability to 
achieve fruitful insights from all words, 
and to combine more effectively the use 
of words with other forms of experience. 
Words are here to stay. We have no 
choice but to find out how to make the 
best of them. A first step is to realize 
that listening and reading are not weak, 
impotent, vicarious experiences to follow 
and subordinate to real experience, but 
a true, indeed possibly the most vital, 
component of the totality of experiences 
from which fruitful insights must spring. 

This view should not be understood as 
an argument for minimizing the impor- 
tance of non-verbal experiences or as a 
plea for devoting more time in the school 
or elsewhere to reading and listening to 
spoken words. In the past, most schools 
depended upon words too greatly. They 
were too bookish and too verbal. They 
failed both to provide adequate op- 
portunities to explore significant phases 
of the environment—to observe, ma- 
nipulate, construct, plan, experiment— 
and to relate the verbal to other activities 
in such a way as to enable them to inter- 
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penetrate and illuminate each other. Nor 
is the view here expressed opposed to 
extensive use of newer media—television, 
sound-motion and motion pictures, still 
pictures, mechanical demonstration de- 
vices. It is merely a protest against the 
idea, apparently gaining wide currency 
in education, that reading, listening, and 
talking are not really vital experiences 
but cheap, weak, pedagogical substitutes 
for experiences. The view here presented 
is that they are, on the contrary, con- 
spicuously vital, enlightening, and almost 
alarmingly potent experiences. The prob- 
lem is to make the best possible use of 
them, not in the popular sense, as sub- 
stitutes for other experiences, but in the 
most illuminating combination with 
other activities. 

Although it is futile to consider a 
choice between verbal and other experi- 
ences, inasmuch as either would be bar- 
ren without the other, it is nevertheless 
illuminating to realize the tremendous 
role language plays in daily life. Consider 
the surge of learning a child shows once 
he has begun to understand what is said 
in his hearing. How much would a ten- 
year-old boy discern concerning the op- 
eration of a radio or an electric motor 
about which he had never heard or read 


a word if, at the time he first examined 
such an apparatus, no word of explana- 
tion, oral or written, were available to 
him. It is easy to underestimate the ex- 
tent to which the things we tell children 
or which they read contribute to their 
understanding of the objects and events 
they “experience” in their daily lives in 
or out of school. Indeed, once a child 
has acquired ability to understand words, 
substantially every moment of “experi- 
ence” is accompanied by language. If 
he is neither reading nor listening to 
spoken words, he is almost certainly talk- 
ing to himself or “thinking” in verbal 
form. The fact that thinking is almost 
wholly verbal (the exceptional forms 
are really more subtly verbal than ordi- 
nary words in the same sense that mathe- 
matical symbols are ultra-verbal) should 
induce us not to minimize the usefulness 
of language activities but rather to sug- 
gest that they are of supreme importance 
in the life of insight, understanding, and 
reason. 

Words are things, and a small drop 

of ink, 
Falling like dew upon a thought, 
produces 
That which makes thousands, per- 


haps millions, think. 
—Lorp Byron 
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Some Significant Trends in 
Science Education’® 


HUBERT M. EVANS 


PROFESSOR OF NATURAL SCIENCES, TEACHERS COLLEGE 


ERTRAND RUSSELL in a recent book! 
B suggests that science has two func- 
tions: “(1) to enable us to know things, 
and (2) to enable us to do things.” 
Whether this is an oversimplification, or 
a too inclusive description of modern 
science, we will not stop to discuss here. 
Certainly the knowing-known process 
guided and controlled by the established 
procedures of scientific inquiry has 
achieved first rank in our scale of cul- 
tural values and has given us a vast body 
of dependable knowledge. 

This knowledge, with associated skills 
and techniques, enables us today to do 
many things that were not possible even 
a generation ago. Modern technology 
is undoubtedly the outstanding example 
of the close relation between knowi ing 
and doing. This is clearly seen in our 
productive processes, in transportation, 
in distribution of goods, and in such 
services as medicine and public health. 
Modern technology does not, however, 
exhaust the stock of available and tested 
knowledge, even the knowledge most 
pertinent to the activities and problems 
peculiar to the broad field of technology. 

* Opening presentation at Work Conference 
on Science Films, Teachers College, Columbia 
University, March 13, 1953. 

1 Bertrand Russell, The Impact of Science on 


Society (New York, Simon and Schuster, 1953), 
p. 18. 
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If a manufacturer chooses to produce 
a razor blade designed for limited use 
rather than one which will last indefi- 
nitely, he does so today for reasons other 
than the lack of knowledge and tech- 
nique to produce the more durable blade. 

Similar situations prevail in all areas 
of human activity and concern. It is one 
thing to establish with a high degree of 
certainty that the sun not the earth is the 
center of the solar system, but quite a 
different thing to diffuse this knowledge 
in such a manner as to change the ways 
of thinking and behavior of a population. 
Knowledge and technique as to the pre- 
vention and cure of syphilis, for example, 
are well established in medical practice, 
but the reduction of the incidence of 
this disease among the population is dis- 
couragingly slow. That the wide dif- 
fusion of reliable knowledge and tech- 
nique is of more than passing importance 
needs no documentation. In fact, this 
may be considered a central purpose of 
education, and in achieving this purpose, 
science education has an increasingly im- 
portant role to play. 

But mere diffusion of knowledge and 
bare technique are not enough to assure 
subsequent benefit to the entire popula- 
tion. Verified and tested knowledge and 
technique should be diffused in relation 
to the personal and community concerns 
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of people. And to complicate the situa- 
tion further, ways and means should be 
found to include in the diffusion process 
an understanding of the nature of sci- 
entific inquiry and its relation to verified 
knowledge and technique. Excluding or 
separating the known (knowledge and 
technique) from the knowing process 
(scientific inquiry) would in effect di- 
minish the usefulness of existing knowl- 
edge and technique and retard the spread 
of the methodology of scientific inquiry 
to areas of human activity other than 
science. It is not too much to claim that 
the social validity of scientific knowl- 
edge and technique is a function of its 
relation to, and effect on, the “doing” 
of a population, when doing is taken to 
include and to mean ways of thinking 
and behaving. It is in this latter sense 
that science education finds its chief 
focus and social justification. 

With this orientation in mind, we now 
turn to a consideration of some signifi- 
cant trends in science education. 


SCIENCE EDUCATION AND 
THE MODERN SCHOOL 


Events since 1940 have enhanced the 
status and importance of science educa- 
tion in American schools and colleges. 
The prosecution of World War II, the 
subsequent development of the cold war, 
and the “atomic crisis” have unprece- 
dented, if ominous, significance for edu- 
cation, particularly science education. 
“Atomic energy is everybody’s business” 
(to take a dramatic and pervasive exam- 
ple) makes sense only when considered 
as a direct challenge to our educational 
enterprise. It now seems clear that if we 
are to avoid the danger and realize the 
promise implicit in our times, much 
greater emphasis on education in general 
and science education in particular will 


be necessary. 


Present public awareness of the central 
importance of science and technology 
in our society will undoubtedly persist. 
This awareness is reflected, for example, 
in current agitation over the alleged sci- 
entific and technical manpower shortage 
and, less dramatically, in an increasing 
concern on the part of the general pub- 
lic (including educators) for the quality 
and quantity of science education at 
both the elementary and the high school 
level. As schools and colleges face new 
demands and _ expectations, they are 
forced to deal with an expanding and 
changing school population in a context 
of unprecedented problems and _ short- 
ages of serious proportions. Although the 
future seems uncertain and is compli- 
cated by unknown variables, it might be 
interesting to consider a few general 
facts and to venture a few predictions 
regarding the future of science education 
in American schools. 

1. Science in the elementary school is 
decidedly beyond the “frill” stage; it has 
become an essential element in the edu- 
cation of all children. Therefore, the 
elementary science program will con- 
tinue to expand and will become rich 
and inclusive enough to provide con- 
tinuous opportunity for children at each 
age level to develop existing and latent 
science interests and to satisfy their needs 
in a manner satisfactory to them. The 
present dilemma of the elementary 
school, due to a greatly increased school 
population and to shortages in personnel, 
buildings, and equipment, has undoubt- 
edly hindered the expansion of the sci- 
ence program. It is likely that a smaller 
percentage of the elementary school 
population now enjoys adequate science 
experiences than was true ten years ago. 
This is, however, a temporary condition. 

2. The junior high school is just be- 
ginning to feel the impact of a greatly 
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increased school population. A recent 
study” of a random sample of American 
high schools indicates that there was a 
50 per cent increase in the seventh grade 
enrollment for the fall of 1952 as com- 
pared to 1947. Less dramatic population 
increases were indicated for the eighth 
and ninth grades and for the senior high 
school. Science enrollment in the junior 
high school, however, has not kept pace 
with the general enrollment. Educators 
concerned with the junior high school 
science program are faced with a tough 
problem compounded of increased en- 
rollment, shortages in personnel and facil- 
ities, and the pressing need to articulate 
more effectively the elementary and 
junior high school science programs. It 
seems reasonable, however, to anticipate 
and plan for a junior high school science 
program which will fully capitalize on 
the elementary science program and pro- 
vide science experiences geared to the 
developmental needs and maturing inter- 
ests of all children. 

3. The senior high school does not 
now and never has fully reflected the 
common school tradition characteristic 
of the elementary school, although the 
right of every youth to a high school 
education has been implicit in our public 
school orientation for the past seventy- 
five years. The senior high school has 
developed its own tradition as a prepara- 
tory school for college, and the science 
program has been, and to a large extent 
still is, geared to this tradition. The pres- 
sure of events is, however, forcing sci- 
ence educators to reconsider the high 
school science program. 

Enrollment in the senior high school is 

2Phillip Johnson, follow-up 
study (1952) of an earlier study by same 
author: The Teaching of Science in the Pub- 
lic Schools. Bulletin 1950, No. 9 (Washing- 


ton, D. C., Federal Security Agency—Office of 
Education). 


now beginning to increase and will in- 
crease greatly within the next five years, 
perhaps as much as 50 per cent. Not onl 
will larger numbers of youth enroll in 
the senior high school, but a larger pro- 
rtion of each age group will remain 
in school through the twelfth grade. It 
is not unlikely that the twelfth grade will 
sooner or later include all the youth of 
that age group which reside in the 
school’s community. Whether the actual- 
ization of this possibility will force the 
high school to take on the characteristics 
of a common school, in the best sense of 
the term, is not yet clear. 

As the high school population changes 
and becomes more heterogeneous, one 
would expect similar changes in the 
groups now enrolled in science courses, 
This is nearly true for biology and 
for general science, but enrollments 
in physics and chemistry courses con- 
tinue to decline. Since 1947 there has 
been an actual as well as a per cent de- 
crease in the physics and chemistry en- 
rollments, which still are much less 
heterogeneous than the total school pop- 
ulation. Enrollment in courses other than 
the four mentioned appears to be in- 
creasing. The total enrollment in science 
courses for grades nine through twelve 
was more than 50 per cent of all the 
youth in high school at the beginning 
of the 1952 school year. 

The trend of enrollments in high 
school science courses, when supple- 
mented with other trends to be noted 
later, suggests three things: 

1. The biological sciences, even as now 
organized and taught, have a stronger 
appeal to students than present courses 
in physics and chemistry. 

2. Courses in physics and chemistry, 
unless radically reconstructed, will con- 
tinue to serve an even smaller proportion 
of high school youth, most probably 
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those with a well-developed interest in a 
career in the physical sciences. The trend 
toward developing alternatives to chem- 
istry and physics is obviously in the 
direction of physical science courses 
comparable to the present biology 
course, and also, in some of the larger 
schools, in the direction of such courses 
as practical chemistry, electronics, and 
earth science. 

3. The fate of general science as it is 
presently organized in the four-year 
senior high school is problematical, al- 
though it now attracts a considerable 
enrollment. It may be expanded and re- 
organized to take a more important role 
in the science program than it now does. 
It is also possible that general science 
will be replaced or absorbed by a two- 
year science sequence in the biological 
and physical science designed to serve 
the needs and interests of all high school 
youth. 

To summarize the high school situa- 
tion, it seems certain that the traditional 
courses in high school science no longer 
serve the needs of very many youth now 
enrolled in the high school. Designed to 
serve the alleged needs of a selected pop- 
ulation, these courses seem definitely 
out of step with existing conditions. A 
growing awareness of this situation on 
the part of science teachers and other 
educators is evident, and progress to- 
ward a science program which will inter- 
est and challenge all youth is discernible 
in the literature and in many schools. 


SUBJECT MATTER IN 
SCIENCE EDUCATION 


The dissemination of tested knowledge 
and technique has been and still is a high- 
ranking objective in science education. 
The process for selecting particular con- 
tent for particular situations has become 
more or less institutionalized and influ- 


427 
ences the teaching situation through of- 
ficial sources such as texts and courses 
of study. Widespread preoccupation 
with standard subject matter is largely 
responsible for existing confusion with 
respect to means and ends; “official” sub- 
ject matter becomes an end in itself. The 
teaching process, then, tends to exploit 
children and youth for the sake of 
knowledge rather than the reverse. Ques- 
tions regarding what to teach and how 
to teach it are answered separately in 
spite of their close relationship. This 
violation of methodological principles 
tends to discourage raising the all-im- 
portant question, What knowledge is of 
most worth in this particular situation?, 
and to perpetuate reliance on official sub- 
ject matter as defined in texts and courses 
of study. 

From the standpoint of modern psy- 
chology and a growing concern for the 
developmental problems of children and 
youth, many teaching-learning situations 
in science do not appear to be very prom- 
ising or effective. Among the inferences 
and deductions which can be made from 
a study of modern practices in science 
education now being worked out in 
many schools, and from an examination 
of the many studies pertinent to the 
problem of selecting science content, the 
following points seem to be important 
for what they suggest regarding trends 
in science education. 

1. The established method for select- 
ing content is open to question and 
critical examination. Reliance on official 
sources for determining what is to be 
taught is decreasing, if only slightly, and 
the selection process is increasingly 
thought of as an integral part of the 
teaching-learning situation. 

2. Reconstruction of the process of 
selecting suitable science content in- 
volves the development of new criteria 
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derived from continuous evaluation of 
the interests and problems of children 
and youth, and the problems and con- 
cerns of the community. Followed far 
enough, this development should make 
the selection of content something of 
vital concern to children and youth. 

3. The testing of different approaches 
to the selection of subject matter is 
bringing into the school curriculum sci- 
ence content and science experiences 
formerly neglected if not actually 
shunned. Abandoning, for example, the 
nature-study approach to the selection 
of science content in the elementary 
school has opened up science experiences 
and content which were formerly par- 
tially or wholly excluded. Cues derived 
from a study ‘of community problems 
and from an understanding of the inter- 
ests, needs, and problems of children and 
youth have motivated educators to intro- 
duce content relevant to many important 
areas such as human reproduction, fam- 
ily relations, conservation of natural 
resources, and modern scientific and 
technological developments. 

To summarize, it seems reasonable to 
predict that the reorientation and re- 
construction of the process of deciding 
what science to teach in a given situation 
will continue; that the scope of admis- 
sible and permissible science content will 
increase to the point where any estab- 
lished knowledge or technique will be 
made available to every child or youth 
as he needs it, when he needs it, and in 
a way satisfactory to him. Further, it 
may be predicted that the movement to 
make available to children and youth 
a wide range of resources will continue 
and will include at least the community 
and the people who live and work in it, 
a wide range of audio-visual materials, 
and an even greater variety of written 
materials than we now have. “Fifty 


teachers for every classroom” doesn’t 
sound so silly when looked at from this 
viewpoint. This much seems certain: as 
we achieve greater flexibility in our ways 
and means of selecting appropriate sci- 
ence content we will have to become 
more flexible in our approach to the 
problem of selecting and providing ap- 
propriate educational resources. 


SOCIAL IMPLICATIONS OF 
SCIENCE AND TECHNOLOGY 


A third approach to a consideration of 
trends in science education is to examine 
some of the most pervasive social con- 
sequences of scientific and technologic 
activity and the extent to which science 
education in the schools is taking these 
consequences into account. Let us con- 
sider briefly what is meant by social 
implications or social consequences of 
science and technology. 

No responsible person can deny the 
central importance of science and tech- 
nology in our society. In fact, it is not 
too much to say that the most dynamic 
phase of our culture is w idespread scien- 
tific activity. New knowledge and tech- 
nique, when put to work on a large 
scale, often have a rev olutionary impact 
on man’s ways of doing and thinking. 
For example, revolutionary social conse- 
quences are clearly seen in transporta- 
tion, communication, and the productive 
processes. One test of whether or not 
modern man is obsolete is the extent to 
which he accepts the revolutionary so- 
cial consequences w hich flow from scien- 
tific activity and sets about devi ising ways 
and means to deal effectively with them. 

Social consequences of scientific and 
technologic advance may be thought of 
in several ways. A host of advances in 
technology directly affect our everyday 
living. Television, the motor car, the 
radio are good examples. Then there are 
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those scientific and technologic devel- 
opments associated with productive 
processes | which often produce marked 
changes in our work life and in our 
economic institutions. The coming auto- 
matic factory is a brilliant example. A 
third type of social consequence, per- 
haps more subtle and more profound 
than those mentioned above, can be de- 
scribed as marked changes in man’s 
thinking about himself and the universe 
around him. Evolution is an excellent ex- 
ample of a scientific advance leading to 
this type of social consequence. 

It should be borne in mind that many 
of the potential revolutionary social con- 
sequences of advances in science and 
technology can be predicted, and at least 
partial plans made to lessen the shock 
to people and their institutions. 

When we look briefly at what is hap- 
pening in the schools, with regard to the 
social consequences of science and tech- 
nology, it is not difficult to discover 
that changes occur more slowly here 
than in science and technology. Schools 
find it difficult indeed to keep their pro- 
grams up to date. This is certainly true 
of the science program, and for easily 
apparent, if no longer valid, reasons. The 
rate of making needed changes in the 
schools need not be as slow as it appar- 
ently is. Many educators, including 
science teachers, are convinced that this 
is so and that the schools can and should 
work directly on the problem of in- 
creasing public understanding of the na- 
ture of scientific and technologic activity 
and the social consequences which flow 
from it. Evidence for this statement can 
be found in many schools and in a now 
rather voluminous literature which in- 
cludes not only polemic material but 
also many serious studies. 

To conclude this discussion of the 
social consequences of advances in science 


and technology, let me state some of my 
convictions. 

1. A trend in science education in the 
direction of a more systematic and less 
superficial study of modern science and 
technology is under way. 

2. It is my conviction that the 
trend noted above will, indeed must, 
continue until the systematic study of 
the nature of science and technology 
and the social consequences of advances 
in these areas become a central core in 
science education from the first through 
the twelfth grades. Furthermore, the nat- 
ural and social science programs should 
merge at this point, and at other appro- 
priate points, and become a central core 
for the school program as a whole. 

3. The school alone cannot do the job 
indicated above. Means must be found 
to develop cooperative ways of working 
with the community, with industry, and 
with lay people in order to develop and 
make available the quantity and quality 
of educational resources needed to build 
an adequate educational program to deal 
with modern science and technology. 

The great importance of the general 
problem of developing an adequate 
teaching-learning methodology for a 
modern science program should be rec- 
ognized. Current teaching approaches 
and methods are not, to put it baldly, up 
to the job envisioned herein. Implicit in 
the preceding discussion of trends 
science education is the inescapable con- 
clusion that a reconstruction of our 
whole approach to the problem of “how 
to teach” must parallel our attempts at 
reconstructing our approach to the prob- 
lem of “what to teach.” An adequate 
methodology for science education to- 
day must be inclusive and integrative of 
means and ends, and must at least be 
compatible with a broad interpretation 
of the nature of scientific inquiry. 
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Reorientation in Mathematics Education 


HOWARD F. FEHR 


PROFESSOR OF MATHEMATICS, TEACHERS COLLEGE 


N mathematics, as in other areas of 

knowledge, shifts of emphasis and of 
content take place in instruction from 
one generation to the next. This is as 
it should be. Discoveries are being 
made in subject matter and in the way 
human learning takes place. During the 
last quarter of a century sufficient 
changes in mathematics knowledge, in 
mathematical procedures applica- 
tions, and in the explanation of human 
behavior have occurred to warrant a 
reappraisal of our program in mathe- 
matics education. This evaluation can 
serve as a guide to reorientation of 
mathematics instruction in the schools. 

An appraisal involves a re-examina- 
tion of at least three fundamental issues: 
(1) What is mathematics from a modern 
point of view? What well-focused and 
clear-cut concept of mathematics as a 
subject of instruction should elementary 
and secondary school teachers possess? 
(2) How is mathematics learned? How 
do minds of great or limited ability in 
the making of abstractions and generali- 
zations come to understand mathematics? 
Can all students learn mathematics? 
(3)What purposes does the learning of 
mathematics serve? Are there different 
purposes for students preparing for di- 
verse life careers? After clarifying these 
issues we can proceed to reorientation 
that will guide us to newer goals in 
mathematics. 


430 


WHAT IS MATHEMATICS? 


What is the mathematics that we teach 
in our schools? It has, in the past, been 
looked upon as a tool subject. Arithme- 
tic was a tool for carrying out necessary 
computations. Algebra was a tool for 
carrying out operations on general num- 
bers. Geometry was a tool for proving 
relations about figures in space. All this 
mathematics was a tool for learning the 
operations to be performed later in trigo- 
nometry and calculus. Because mathemat- 
ics was looked upon solely as a tool, 
teaching it became a game of drilling 
in manipulations. Even today in many 
places—perhaps the majority of places 
—arithmetic is learned by rote whereby 
the symbols are manipulated according 
to rule. There is no effort to show 
why the manipulations work. Today, 
algebra is taught almost totally as a 
tool subject in which meaningless sym- 
bols are manipulated to the nth degree. 
Geometry is to a great extent a task 
of memorizing proofs of theorems and 
the necessary concomitant definitions and 
postulates. 

We grant that in part mathematics is 
a tool subject, but we know that the 
meaningless manipulation of a tool has 
little value and no permanence in learning. 
Some students who made good grades 
in high school mathematics have diffi- 
culty with this subject in college. Because 


| 

| 

m: 
| 
ot 
lif 
| 
| of 

— 
ot 
st 
ce 
| fa 
ti 
th 
| 
0 
ul 
Bs 

2 th 
0 
b 
T 
) 
a 
d 
“ 
P 
t 
Cc 


MATHEMATICS EDUCATION 431 


mathematics skills did not transfer to 
other problem situations, a number of 
years ago a new movement took place 
to teach mathematics as a social and 
ractical instrument instead of a tool. 
Mathematics was to be learned in real 
life situations when and where it was 
needed to solve problems; in other 
words, incidentally or as isolated bits 
of procedures and manipulations neces- 
sary to solve quantitative problems in 
other areas of study. This concept is 
still present (and, unfortunately, ac- 
cepted) in some core programs. 

It did not take very long to discover 
that mathematics as a myriad of isolated 
facts to be used in various social situa- 
tions was utterly unrealistic. Not only 
was there no transfer of learning but 
there was no mathematics. Without struc- 
ture and organization, the limitless facts 
overwhelm even a superior mind. Social 
utility is of course a desirable aspect of 
mathematics, but it is not mathematics. 

The failure of both the tool and the 
social utility concept of mathematics 
gave rise to a broader way of considering 
the subject. Mathematics became “a w ay 
of thinking,” and mathematics concepts 
became the foundation for our teaching. 
Thus, 5 + 4 asa tool is merely g and 
nothing else. As a “way of thinking,” 
5 + 4 is a combining of two groups ‘af 
elements into a single group. Similarly, 
all the other operations in arithmetic are 
developed first as concepts through 
“thinking” about what we do to groups 
of things. Then we develop symbolic 
processes to enable us to carry out our 
thinking in terms of particular groups of 
these things. These symbolic processes 
become our facts, our tables, and our 
computational algorisms. Thus, arithme- 
tic has a why and a how, a concept and 
a manipulation, a thinking and a doing— 
but fundamentally the arithmetic is the 


totality of related concepts; the way we 
think about number. The symbolic proc- 
esses are the recording and manipulating 
of our thinking. Mathematics as a way 
of thinking lies beyond and above the 
various social situations in which it is 
used. 

Algebra is also a way of thinking 
about generalized numbers, about vari- 
ables and functions, and it is the way of 
thinking that is of vital importance in 
understanding higher mathematics and 
applied mathematics. We are moving in 
this direction in the teaching of high 
school algebra, but we have taken only 
the first few steps. In too much of our 
teaching 3a + 2a is still 3 apples and 
2 apples (a silly and fallacious idea, since 
apples are not numbers) and it is not 3 
multiplying a number a plus 2 multiply- 
ing the same number a. Similarly (a — b) 
(a — b) has a +8? in the expanded 
product with the reason given that “a 
negative times a negative is a positive” — 
a reason which has no application what- 
soever in this case. We have not given 
enough consideration to the study of 
the “why” of algebra, and because we 
have not we shall continue to have poor 
educational outcomes. Until algebra be- 
comes a way of thinking—a generalized 
arithmetic—out of which we dev elop the 
usual processes and manipulations for 
expediting our thinking, little value will 
result from its study. 

Geometry as a way of thinking has 
fared much better than algebra because 
of studies by Fawcett, Lazar, Ulmer, 
Ulisvik, and Gadske in applying geo- 
metrical methods to everyday life situa- 
tions. These investigators were inter- 
ested in logic as a method of proof, as 
a means of using evidence to arrive at 
sound, tenable conclusions. However, 
some advocates, making the same error 
that produced the social utility idea in 
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arithmetic, tried to apply the methods 
of geometry (which are the methods of 
any mathematical discipline) to every 
life situation. What was called clear 
thinking through the study of geometry 
became befuddled thinking through the 
rejection of geometry. There is a healthy 
movement to return to “geometry as a 
way of thinking about spatial relations.” 
Geometry has a particular structure, with 
fundamental concepts and logic. The 
rules of geometry are the tools (very 
important in using the subject), but the 
concepts of definition, undefined term, 
postulate, theorem, given data, conclu- 
sion, implication, and deduction are even 
more important than the rules, for it is 
a set of proper concepts that enables us 
to understand what we are doing. Mathe- 
matics as “a way of thinking” about 
numbers, variables, and space promises 
a more fruitful and more permanent 
learning experience for students. 

Since mathematics as a way of think- 
ing is applicable to varied situations, and 
acts as a guide for organization of knowl- 
edge in other fields, it must possess a 
structure that makes it independent of 
the situation or of other knowledge. 
“Mathematics is both queen and servant 
of the sciences.”’ To serve in both ca- 
pacities it must be learned as a well- 
organized hierarchy of concepts, rela- 
tions, and operations; that is, as a self- 
contained structure. This we are coming 
to see more plainly: It is the thorough 
understanding of this structure that per- 
mits its correct application in solving our 
quantitative problems. It is this structure, 
also, that makes it the main agent for 
communicating scientific thought, one of 
the most necessary functions of modern 
society. 

In any reorientation of teaching we 
must keep this communication aspect of 
learning in the fore. A number of char- 


acteristics of mathematics as a communi- 
cating agency are fundamental. In the 
first place, mathematics deals with propo- 
sitions—assertions and _ implications— 
which can be verified and on which 
any two rational people can agree. There 
is no room for disagreement within the 
structure of our elementary and second- 
ary mathematics. Thus the implication 
“If two positive numbers, both greater 
than one, are multiplied, then the product 
is greater than any of the two given 
numbers” is a proposition which can be 
proved and on which all reasoning peo- 
ple will agree. These mathematical impli- 
cations are not learned in social or voca- 
tional situations. They are instigated in 
such situations, but they are learned in 
the separate study of mathematics as a 
structure of concepts and operations. 

In the second place, mathematics is 
independent of changes in time and in 
space. What we learn in mathematics 
today will have the same validity ten, a 
hundred, or a thousand years from now. 
Mathematical knowledge is enduring. 
This does not mean that new theorems, 
new ideas, and new mathematics—all 
more forceful than existing mathematics 
—will not be discovered, for they are 
being brought into existence daily. But 
these new systems are likewise inde- 
pendent of time and of space. Mathe- 
matics is indestructible. This property 
makes mathematics an enduring com- 
municating agent that is superior to any 
other area of knowledge. This aspect of 
mathematics cannot possibly be learned 
in social situations, for such situations 
change radically in time and in space. 
This aspect can be learned only in the 
study of ancient and modern geometry, 
in the study of algebra as ever-general- 
ized arithmetic, in the study of ancient 
and modern trigonometry; in fact, only 
in the study of mathematics itself. 
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In the third place, mathematics is exact 
in what it does, although it frequently 
treats inexact data. All measures of 
manufactured products are approximate. 
Measurements based on a small sample of 
a large production, however, with all 
the errors involved, suffices, through 
treatment by exact mathematical theory, 
to set up a prediction about the quality 
of the entire production. These predic- 
tions are made in terms of probabilities 
that are communicated in the form of 
ratios and confidence limits which can 
be interpreted in an exact manner by 
those who know and understand the 
symbols and the concepts involved. The 
mathematical statistical methods are ex- 
act, but the data treated are inexact. The 
results are communicated by exact meth- 
ods. The mathematics involved may be 
instigated in practical industrial situations 
but it is not learned there. It is learned in 
the separate analysis of quantitative situ- 
ations devoid of particular concrete im- 
plication. It is learned in a separate study 
of mathematics which is checked for its 
validity in future practical situations. 

Finally, mathematics is rigorously logi- 
cal. It deals ultimately with purely de- 
ductive systems. The discoveries and 
creations of relationships of number, 
space, and elements devoid of concrete 
designation, come initially from sensory 
experience; that is, experience with and 
inductive reasoning about physical ob- 
jects. In school mathematics, unfortu- 
nately, heretofore the inductive generali- 
zation and derived rules are frequently 
all that is learned, and in a strictly scien- 
tific sense this is not mathematics. The 
subjugation of all this sensory experience 
to discrimination, abstraction, generali- 
zation, and the acceptance of certain 
stated generalizations as postulates; the 
stripping of generalizations of all physi- 
cal significance and thereby making the 


objects of our thought merely abstract 
creatures; and the subjection of these 
generalizations and abstract entities to 
purely deductive methods will result in 
building a mathematical system. The ap- 
plication of this system enables us to de- 
scribe our environment—the world that 
lies around us. 

Because of these four properties— 
rational agreement, independence of 
changes in time and space, exact meth- 
ods, and logical deductions—mathemat- 
ics has come to enjoy great respect. 
Mathematics is the one area of human 
enterprise where the motivation to de- 
ceive has been practically eliminated. 
Not because mathematicians are neces- 
sarily virtuous people, but because the 
nature of mathematical ability is such 
that deception can be immediately de- 
termined by other mathematicians. This 
requirement of honesty soon affects the 
character of the continuous student of 
mathematics. So a mathematical result 
is believed when it is used in communi- 
cation. This result is, or can be, immedi- 
ately checked by all other persons who 
hear or see it and have ability in mathe- 
matics. 


HOW DO WE LEARN 
MATHEMATICS? 


A professional teacher is much con- 
cerned with the psychology of human 
learning. He seeks to answer the ques- 
tion, How does the human mind come 
to know mathematics as a “way of 
thinking,” as “a medium for communi- 
cation,” as “a procedure for quantifica- 
tion of problems,” and as “a description 
of observed phenomena”? In large meas- 
ure, answers to these questions are sup- 
plied in the Twenty-first Yearbook of 
the National Council of Teachers of 
Mathematics, entitled The Learning of 
Mathematics, Its Theory and Practice. 
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In the present discussion it must suffice 
to describe a few of the high points 
of what is coming to be an accepted 
theory of learning. 

Learning always has its beginning in 
some concrete situation in which the 
student is confronted with a quantitative 
problem. He is given experience involv- 
ing spatial or numerical aspects and from 
these experiences he is guided into mak- 
ing generalizations that form concepts. 
He first learns his mathematics as a wa 
of thinking, not as a set of skills. For 
example, in arithmetic he develops a 
concept of division by having many ex- 
periences of dividing a group of objects 
into a given number of smaller equal 
groups (or into groups of a certain size). 
Only after he recognizes this as division 
does he take up the symbolization of this 
thinking, and then the actual recording 
and memorizing of division facts. In 
algebra he develops the concept of coef- 
ficient by generalizing multiplication in 
which the multiplicand is always the 
same. That is, he thinks through 3 X 2 
is 2+2+2; 3X8 is 8+8-+ 8; 3b is 
b+ b+ 5b, and so on until he under- 
stands abisb+b+b+...toa 
addends. Only then does he need to be 
given the name “coefficient.” In geome- 
try he develops the concept of a postu- 
lational system through prolonged ex- 
perience with small sets of data from 
which he derives conclusions; by using 
simple premises to draw conclusions; by 
interchanging definitions with theorems 
and deriving the same set of relations 
as established previously, coming eventu- 
ally to recognize the arbitrary character 
of postulates and the relevancy of truth 
in a mathematical system. In general, the 
concept, the way of thinking, is devel- 
oped first, not the mature deductive sys- 
tem which is the end product of mathe- 
matics learning. 


Once a concept has been established 
we practice thinking with the concept. 
We “think” addition of 8 and 6 as 8 + 2 
are 10 and 4 more are 14. We “think” 
many other such additions in terms of 
“so much more make a ten and so many 
more ones.” Then we symbolize our 
thinking into 8 + 6 = 14. Similarly we 
think of adding 27 and 38 as adding 2 
tens and 3 tens, and 7 ones and 8 ones, 
and then combining the two results, We 
practice this type of thinking and finally 
symbolize it in the mature computational 
processes that become the tools with 
which we fashion our future thinking 
with these concepts. Then we practice 
or drill with the tools until they are ef- 
ficient devices under our conceptual and 
manipulatory control. 

To illustrate from algebra, we manu- 
facture experiences in which it is neces- 
sary to multiply, divide, find powers and 
roots of large numbers, all of which can 
be expressed as powers of 2 or 3. From 
this experience we develop the concept 
of using exponents of a single base as an 
expedient way of performing mathe- 
matical operations on large numbers. We 
practice thinking on this concept which 
leads to the desirability of having one 
base which will express every number 
by supplying the proper exponent. 
These exponents become a special class 
of exponents which we give a special 
name—logarithms. Thus, logarithms are 
exponents, and since the concepts under 
which exponents operate are already 
known, the same concepts apply to loga- 
rithms. Then we sharpen these concepts 
for logarithms, symbolize these concepts 
in terms of logarithmic notation, and de- 
velop the manipulations necessary for 
the use of the tables of logarithms. We 
practice handling the conceptual or rela- 
tional aspects of logarithms as well as the 
computational aspects. Note that the tool 
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or manipulatory aspect, the mechanical, 
is last in our order of thinking. A ma- 
nipulation based on a correct concept can 
be recalled or relearned. A rote manipu- 
lation is easily lost forever. 

This learning process of going from 
experience with things, to thinking about 
things, to abstraction and concept forma- 
tion, to thinking with the concept, to 
symbolization and manipulation, and 
finally to reorganizing the newly learned 
concept into the whole structure is, in 
the field of mathematics, the one that 
has the most promise of permanence of 
learning and of transfer of learning to 
the solution of quantitative problems. 
The building of concepts is so necessary 
if we are to develop mathematics as a 
way of thinking that will serve us in our 
various life careers. It is based on our 
appraisal of what mathematics is, and the 
recognition that a “how” without a 
“why” is for the most part temporary 
and a useless game when one considers 
the purposes that the learning of mathe- 
matics should serve. 


PURPOSES OF THE LEARNING 
OF MATHEMATICS 


There are at least four fundamental 
purposes that the study of mathematics 
should attain. First, it should serve as a 
functional tool in solving our individual 
everyday problems. The questions How 
much? How many? What form or 
shape? and Can you prove it? arise 
every day in the lives of every citizen. 
People who can answer these questions 
with ease and accuracy are happy. Those 
who cannot, make serious blunders and 
are frequently unhappy. To many peo- 
ple, effective citizenship and democratic 
action seem far removed from the effec- 
tive use of basic mathematical concepts 
and skills. But if an effective citizen is 
one who earns his own living, rears and 


supports a family, buys and maintains 
his own house as a home, protects his 
family by adequate insurance, protects 
his job or career by proper investments, 
protects his old age by savings and an- 
nuities, figures and pays all his taxes hon- 
estly, with due regard to every allow- 
able deduction, estimates and budgets his 
income, keeps himself informed of gov- 
ernment finance and statistical surveys 
of the nation’s economy, reads and in- 
terprets the business and financial sec- 
tion of the daily newspaper, serves in 
the armed forces or in the various areas 
for protection and preservation of our 
way of life, and makes thoughtful de- 
ductive analyses of a quantitative situa- 
tion the predecessor and guide for his 
actions, then certainly efficient use of 
mathematics skills and concepts is very 
basic to democratic citizenship. It is in 
these life situations, or simulated situa- 
tions, that the learning of mathematics 
is first motivated. 

In the second place, mathematics serves 
as a handmaiden for the explanation of 
the quantitative situations in other sub- 
jects, such as economics, physics, naviga- 
tion, finance, biology, and even the arts. 
The mathematics used in these areas of 
practice is exactly the same mathematics 
and involves the same mathematical con- 
cepts and skills. It is only the things to 
which the mathematics is applied that are 
different, and this is immaterial if one 
really understands the mathematics. This 
service of mathematics is exceedingly im- 
portant to future scientists, engineers, 
technologists, technicians, and skilled me- 
chanics. It is a vocational or career serv- 
ice that is of value to large numbers of 
our present students. 

In the third place, mathematics, when 
properly conceived, becomes a model for 
thinking, for developing scientific struc- 
ture, for drawing conclusions, and for 
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solving problems. Its postulational na- 
ture, that is, accepted relations (axioms 
or postulates), undefined terms, defini- 
tions, theorems, and a logic, aids all other 
areas of knowledge to approach scientific 
perfection. This same structure aids us in 
problem-solving methods in which we 
collect, organize, and analyze data, and 
deduce conclusions for future action. For 
example, one who understands the mathe- 
matical method can easily frame the 
problem, Which is the better financially, 
to borrow $400 from the bank at 4% 
fora period of one month, or vam it from 
my savings account paying 2%, whereby 
I lose the interest on the $400 for six 
months? into a chain of syllogisms that 
leads to the correct response. 

In the fourth place, mathematics is the 
best describer of the universe about us. 
In an age that has become statistical and 
scientific in much of its human endeavor, 
the need for people to understand these 
phenomena is not only a cultural neces- 
sity but to some extent a necessity for 
intelligent action. If the mathematics of 
international banking cannot in some 
way be made understandable to the lay- 
man, how can he determine his position 
in voting on such matters? If the forces 
of nuclear fission cannot be made quanti- 
tatively significant, how can the non- 
scientist determine his reactions to it 
other than to dread it? Mathematics 
communicates quantitative aspects of our 
society and our world in such simple 
statements as “the bacteria grow at a 
rate proportional to the number of them 
present,” and in such a simple symbolic 
relation as E = mc*. A knowledge of 
mathematics enables the layman to inter- 
pret the statements. We need to refer 
again and again and translate into action 
the statement in the 1923 report on The 
Reorganization of Mathematics in Sec- 
ondary Education, which reads: 


The primary purposes of the teaching of 
mathematics should be to develop those 
powers of understanding and of analyzing 
relations of quantity and of space which 
are necessary to an insight into and a con- 
trol over our environment, and to an ap- 
preciation of the progress of civilization in 
Its various aspects; and to develop those 
habits of thought and of action which will 
make those powers effective in the life of 
the individual. 


SOME NEW HORIZONS 

The preceding discussion gives indi- 
cation of a reorientation in mathematics 
education. Changes are now appearing 
in both teaching procedures and subject 
matter content that promise a richer and 
more enduring learning experience. The 
more important of these emerging prac- 
tices seem to be the following: 


1. Learning and thinking are synony- 
mous and primary. The classroom is be- 
coming a laboratory in which we work 
with concepts. The class is practicing 
thinking much more than drilling on 
skills. All learning is looked upon as 
problem solving. Thus, finding 15°% of 
80 is now a problem, and a pupil does as 
much thinking in analyzing what is meant 
by and how to achieve the answer to this 
statement as he would to the question, 
How much do I save if I buy an article 
priced at $80 at a 15° discount? Simi- 
larly, in algebra he uses the graph of an 
equation to discover what it means to 
solve an equation. More emphasis is put 
on what is a root of an equation than on 
the mechanical solution of an equation. 
The mechanics are not neglected, but 
they are the end by-product, and not the 
main goal of learning. We are teaching 
students to learn how to learn mathe- 
matics. 

2. Statistical reasoning is fast becom- 
ing an integral part of the common activi- 
ties of man. It enters into the understand- 


| 
i 
| 
| 
1! 
| 
i 
f 
t 
t 
| 
t 
33 
1 
t 
I 
/ 


MATHEMATICS EDUCATION 437 


ing and the explanation of problems in 
safety, genetics, longevity, human varia- 
bility, cost of living, occupational choice, 
income distribution, advertising, age dis- 
tribution, change in family size, testing, 
measuring, public opinion on public af- 
fairs, games of chance, sports, consumer 
preferences, scientific investigations, con- 
servation, and many other areas that af- 
fect each one of us. For the interpreta- 
tion of these areas there is not so much 
a need for the numerical computation of 
statistics such as the mean, median, mode, 
correlation, or variance as there is for 
knowing what these concepts imply. It 
is in the correct interpretation of pre- 
sented statistics that the layman can take 
intelligent action. 

The two important aspects of statistics 
for the citizen are: (1) in a distribution 
of attributes arising from chance causes 
there is a coexistence of stability (a cen- 
tral tendency) accompanied by a varia- 
tion; and (2) by proper sampling, both 
the stability and the variation of the 
whole population can be predicted to a 
high degree of probability. Since the so- 
lution of group problems in a democratic 
society demands mass participation, and 
since the processes of solution often en- 
tail the use of statistical reasoning, the 
participation is possible only if large 
numbers of people are prepared to make 
the statistical approach. The mathemat- 
ics classrooms are beginning to meet this 
challenge. Students are collecting, organ- 
izing, and analyzing statistical data. They 
are applying mathematical methods to 
the concepts of stability, variability, and 
sampling. For example, if the weights of 
all fourteen-year-old boys in a school are 
plotted in a distribution, and the average 
weight is 124 pounds with a standard 
deviation of 7 pounds, is a boy weighing 
138 pounds overweight? A correct con- 
cept of variability in chance causes will 


indicate to future parents that over- 
weight for an individual is a phenome- 
non that has nothing to do with the 
average weight of all individuals. When 
all facts are considered, the boy may 
actually be underweight. Parents who 
insist that their children who are under 
the average weight for their age should 
gorge themselves with fat-producing 
foods are in dire need of mathematical 
statistical reasoning. 

3. Laboratory procedures in which 
physical objects are counted, measured, 
subjected to transformations, and built 
to scale are being employed in the mod- 
ern classroom. All mathematics learning 
can ultimately be traced back to some 
sensory experience, even though at times 
the chain may be long and nebulous. 
Recognizing this, the arithmetic class- 
room has representative materials for de- 
veloping concepts—abaci, discs on mag- 
netized boards, flannel boards, circles di- 
vided into fractional parts, and many 
other visual-tactile aids. The geometry 
classroom has adjustable triangles, quad- 
rilaterals, regular and semi-regular solids, 
all of which can be investigated by meas- 
uring devices to discover relationships 
which are later proved deductively. More 
and more the need for films that can dis- 
play the dynamic aspects of continuity 
and limits is being sensed. Mathematics is 
not a laboratory subject, it is a deductive 
abstract science. But its initial learning 
begins with things. The classrooms in 
mathematics are being equipped with 
things, and the teacher’s great task is to 
advance the pupil from using sensory 
things to thinking in abstract symbols. 

4. The non-academic learner has never 
fared well in his mathematics learning. 
The work in the classroom from the first 
grade on was usually geared to the better 
students. So the below normal and slow 
learner never did learn, and came to high 
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school not knowing, even the fundamen- 

tals of arithmetic. A dual education pro- 
gram in high school mathematics is fast 
appearing. The courses are being adapted 
to the learner, and not the learner to 
prescribed courses impossible of his at- 
tainment. In the high school we are 
learning to reteach meaningful arithme- 
tic, the type so urgently needed in citi- 
zenship and vocational life, to those who 
need it most. In the senior high school 
a course in consumer mathematics is be- 
ginning to meet the needs of young 
women and men who will within a short 
time be mothers and fathers, soldiers and 
workers, and voting citizens. 

5. The mathematically gifted child has 
been one of the most neglected in the 
past twenty years, when the great influx 
of all youth of high school age caused 
a lowering of academic requirements for 
all high schoo] graduates. The growing 
scarcity of scientific, engineering, and 
mathematics personnel in the United 
States has instigated a search for these 
people, and with the search an attempt 
to provide an adequate educational pro- 
gram for them. In the professional litera- 
ture, programs are now being proposed 
for these students, and in the near future 
we can see them doing all the usual first 
two years of collegiate mathematics be- 
fore they complete their high school 
term. They, by their very ability, will 
deal more with pure mathematics, in ab- 
stractions, and will need little of sensory 
experience to guide them. 

6. Historical approaches to learning 
mathematics have been rarely used in 
school classes. Yet the growth of man- 
kind is largely reflected in the growth 
and development of mathematical con- 
cepts. Since a concept is not just one 
thing, but an ever-growing, deepening, 
widening phenomenon, a student can 
learn to discover, learn to create, by 
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studying the discovery and creation of 
the present concepts taught in school 
mathematics. To study number as the 
Babylonians, the Egyptians, the Greeks, 
the Romans, the Arabs, and finally the 
modern western world came to conceive 
of number is to build a real understand- 
ing of modern arithmetic. To study 
algebra from the rhetorical stage through 
the syncopated stage that was used by 
Diophantus to the modern symbolic 
stage is to develop a deeper concept of 
symbolic thinking. To study Euclid’s 
geometry, then analytic geometry, is to 
develop an appreciation of the power of 
algebraic methods for the solution of 
space problems. Not all concepts in 
mathematics should be treated histori- 
cally. But as an indestructible yet grow- 
ing instrument for interpreting our mod- 
ern world, mathematics is being taught 
by teachers today more and more 
through its historical development. 

7. Mathematics contributes to the gen- 
eral education of man. No subject-matter 
area in school and college education can 
detach itself from its effect on and rela- 
tion to the life of man. Mathematics was, 
and perhaps at places still is, taught for 
its own sake, as a great, venerable organ- 
ized area of human knowledge. Today 
we know that all learning affects the 
individual as a person. So the teaching 
of mathematics is becoming concerned 
with values. In particular it recognizes 
the value of an informed citizen and pre- 
sents important quantitative information 
for the learner. It desires to produce a 
thoughtful citizen and so changes its 
techniques to promote development of 
ways of thinking, of problem solving, of 
the understanding and ability to formu- 
late problems, collect pertinent data, 
make estimations, do functional thinking, 
understand operations, the nature of 
proof, and use of symbolism. 
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Mathematics teaching recognizes the 
need of developing working citizens. So 
it attempts to create for every individual 
a working tool backed up by a set of 
concepts that will enable a person to do 
the mathematics of the home, the shop, 
the laboratory, and business. It recog- 
nizes the need of mathematics in the 
study of other subjects and it coordi- 
nates its development wherever possible. 
But we need more than working citi- 
zens; we need cultured citizens. So our 
teaching attempts to show the place of 
mathematics in the history of mankind, 
its great human achievement, and its ef- 
fect upon cultural change. We also rec- 
ognize the value of a humane citizen. 
Toward this end, mathematics teaching 
takes great pains to show the relativeness 
of its assertions, the limitations of the 
human mind, and that mathematics is 
only one of man’s many feeble efforts to 
explain his own universe. 

But above all we recognize the need 
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for developing a continuously maturing 
mind and personality. We believe this 
personality is developed through be- 
havioral changes that take place in learn- 
ing. Mathematics teachers today are con- 
cerned with attitudes, with ethical values 
derived through meeting success in the 
study of mathematics, and with the rec- 
ognition of the dignity of each individual 
student. It is significant that whereas 
fifteen to thirty years ago mathematics 
education emphasized that in a physical 
universe which is explained in part by 
mathematics, the child must learn this 
mathematics, today it recognizes that a 
child is born into a society in which he 
comes to feel a need for certain quantifi- 
cations to explain the universe that un- 
folds before him. The shift in order 
from universe — mathematics — child, 
to child — mathematics — universe is 
highly significant of the reorientation 
that is taking place in mathematics edu- 
cation. 
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Cooperative Planning for Professional 
Education of Teachers 


DOROTHY M. McGEOCH* 


ASSOCIATE PROFESSOR OF EDUCATION, NORTHERN ILLINOIS STATE TEACHERS COLLEGE 


ern Illinois State Teachers College 
is a continuous process. A curriculum 
committee coordinates the planning of 
the total college curriculum and con- 
cerns itself especially with the offerings 
in general education. Each department 
is responsible for the improvement of 
its own courses. 

The Education Department has for 
some time been aware of the need for 
an integration of theory and practice 
in the professional education of teachers. 
It recognizes the desirability of direct 
experiences at all stages of professional 
preparation and is making efforts to pro- 
vide such experiences. 

One result of these efforts is a series 
of courses commonly called block or ex- 
perimental programs. The term “block” 
means that these programs are usually 
a combination of two or more regular 
courses and are scheduled to meet for 
a block of time each day. They are 
experimental only in the sense that they 
represent a variation in the regular pro- 
gram and are subject to frequent eval- 
uation and change. 

The block programs as now offered 


‘Geer development at North- 


*In collaboration with Eugene B. Grant, J. 
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berding, and Wilbur A. Yauch. 
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provide a definite sequence of experi- 
ences. The first of the series is a twelve- 
quarter hour block (equal in credit to 
eight semester hours) offered during 
the sophomore year. This program con- 
sists of a study of human growth and 
learning accompanied by planned expe- 
riences with children and youth. 
During the junior year a full quarter 
of professional work is offered as the 
second block program. The emphasis 
is on elementary-school teaching and 
curriculum. In addition to the classroom 
hours, the student is assigned to a school 
for further laboratory experience under 
the guidance of the college instructor. 
A similar professional quarter in the sec- 
ondary curriculum includes a half day 
of student teaching, together with a 
study of the secondary curriculum, edu- 
cational psychology, and measurement. 
The final professional block is de- 
signed to help the student meet in- 
dividual needs revealed during student 
teaching and to unify his total experience 
in teacher education. The development 
of a personal philosophy of education 
based upon considered beliefs concern- 
ing the nature of society, the purpose of 
the school, and the way the child grows 
and learns is a primary focus of the 
course. The other major emphasis is on 
developing a valid conception of the 
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teacher as a mature person, a responsible 
citizen, and a member of the profession. 
Laboratory experiences are planned for 
each student as a part of the instructional 
program. The course carries eight quar- 
ter hours of credit and is open only to 
seniors who have completed their stu- 
dent-teaching requirements. 


SOPHOMORE-BLOCK PROGRAM 


The first of the experimental programs 
was originally planned in 1948 and is 
known as the sophomore block. As first 
set up by a committee of laboratory 
school teachers and members of the Edu- 
cation Department this program included 
course work in child development and 
elementary methods and gave four quar- 
ter hours of credit in student teaching. 
After the first year it was decided to dis- 
continue giving student-teaching credit, 
but to offer planned laboratory experi- 
ences as a part of the program. During 
the next several years, therefore, the 
block came to include a study of child 
development and learning closely inte- 
grated with observation and participation 
experiences in the elementary school. 

The block program proved to be pop- 
ular with students, and each year increas- 
ing numbers of sophomores registered 
for the course. The members of the 
education staff gave considerable thought 
to the function of the sophomore block 
as they considered a fundamental revi- 
sion of the program of professional edu- 
cation for elementary teachers. In the 
spring of 1952 they decided that during 
the next academic year a definite attempt 
would be made to assess the contribution 
of the sophomore block to the total 
program. The results of this evaluation 
were expected to provide some basis for 
deciding whether such a program should 
be made a required experience for all 
students in the elementary curriculum. 


COOPERATIVE PREPLANNING 


During the summer eight members of 
the Education Department met to plan 
for the following year. Four sections of 
the sophomore block were scheduled, 
two for the autumn and two for the 
winter quarter. They were to be taught 
by four different instructors, only one 
of whom had previously worked in the 
sophomore block. All of the group, how- 
ever, regularly taught courses in child 
development, adolescent psychology, or 
educational psychology. 

The first task of the group was to 
consider the kinds of experiences which 
might best be offered at the sophomore 
level as an introduction to professional 
education. The members agreed that 
they would continue to operate within a 
twelve-quarter hour block of time; that 
there should be an integration of class- 
work and direct experiences with chil- 
dren and youth; and that the general 
area of human growth and _ learning 
should be the focus of the program. 
With these basic guides in mind, they 
proceeded to redefine the purposes 
which the sophomore block should serve. 
They were: 

1. Understanding of the pattern, se- 
quence, and variations of human growth 
and development. 

2. Understanding of the process of 
human learning, including motivation, 
memory, reasoning, generalization, and 
concept development. 

3. Development of skills in using com- 
mon techniques of child study, such as 
anecdotal records, time studies, and in- 
dividual child study reports. 

4. Development of skills in observing, 
communicating, and working with chil- 
dren of different ages, both in and out 
of school. 

5. Development of positive attitudes 
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toward the problems of growing up, de- 
viant behavior, the range of the normal, 
and so on. 

The planning group also suggested ex- 
periences through which these objectives 
might be achieved. They decided that 
there should be eight to ten hours of 
classwork and a minimum of ten hours 
of direct experience each week. The lab- 
oratory experiences were to be planned 
to include some work with children in 
out-of-school situations. In addition, each 
student was to be assigned to an ele- 
mentary-school classroom to observe pu- 
pil behavior and to participate in the 
ongoing activities of the room. Where 
possible it was considered desirable to 
give the student an opportunity to work 
at several levels of the elementary school 
in order to achieve a wider understand- 
ing of different age groups. The college 
instructors working with the block pro- 
gram: assumed the responsibility of main- 
taining close contact with their students 
by observing in the school during the 
time the students were participating 
there. In this way, it was felt, a func- 
tional unification of the direct and vi- 
carious aspects of the programs could 
be maintained. 

Ways of evaluating progress toward 
stated objectives were by the 
planning group. Tentative plans were 
made for gathering evidence by means 
of student logs, evaluations by super- 
vising teachers, cooperatively developed 
tests of mastery of content, and situation 
tests to evaluate attitudes and insights. 
Individual conferences and cooperative 
evaluation of progress by the student and 
the instructor were also suggested. 

With this general preplanning by the 
group as a guide, the two staff members 
who were responsible for the block pro- 
grams during the autumn quarter pro- 
ceeded to work out specific activities 


and experiences for their groups of stu- 
dents. Both classes met for a two-hour 
period from ten to twelve o’clock each 
day, an arrangement which permitted 
some joint activities and common experi- 
ences such as movies, trips, and use of 
resource persons. One class worked in 
the laboratory school from eight to ten 
each day and the other participated in 
the program of one of the city schools 
during the afternoon. 

The two instructors planned together 
and spent approximately equal amounts 
of time on the various aspects of course 
content but did not attempt to subject 
themselves to any rigid uniformity with 
respect to teaching methods or specific 
activities. However, they did build a list 
of basic concepts which they planned to 
develop, and suggested a series of activ- 
ities they believed would contribute to- 
ward the elaboration of each concept. 
This list of concepts is useful as a guide 
for further work by subsequent instruc- 
tors and as a basis for a future statement 
of the contributions of the block to the 
total program of professional education. 


COURSE ACTIVITIES 

The physical development of children 
was the first area to be taken up in the 
course because variations in size and 
weight are most easily observed by in- 
experienced students. Direct 
included participation in weighing and 
measuring children in the schools, the 
use and interpretation of the Wetzel 
grid, observation in speech-correction 
and sight-saving classes and in a physical 
therapy center, an all-day trip to a new 
elementary school to see the most mod- 
ern provisions for healthful living in the 
classroom, and the recording of many 
observations concerning the characteris- 
tics of physical and motor development 
at various ages. The need for sex educa- 
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tion and the responsibilities of the school 
in this area were considered. The films 
Human Growth, Human Beginnings, and 
Human Reproduction served to focus 
the discussion and to provide a basis for 
consideration of desirable practices. 

Social, emotional, and mental develop- 
ment were similarly considered, with 
special attention to their interrelation- 
ships. The daily contact with children 
served to center attention on the whole 
child as a product of all the forces acting 
upon him. Attendance at PTA meetings, 
contacts with parents, and the study of 
school records made the concept of the 
multiple causation of behavior a matter 
of direct experience rather than merely 
an academic principle. 

As students became more skilled 
their contacts with children they partici- 
pated 1 in many ways in the ongoing activ- 
ities of the classroom. They taught and 
supervised games during recess or phys- 
ical education periods, they worked with 
small groups in various situations, and 
they helped individual children who had 
special difficulties. These activities led 
naturally into a study of the learning 
process. Discussions of motivation, rea- 
soning, and concept formation were lib- 
erally illustrated by a variety of first- 
hand experiences in the classroom. 

The development of skills in tech- 
niques of studying children was an 
important part of course activities. 
Thoughtful and objective observations 
were recorded by means of anecdotal 
records of pupils’ behavior. Time studies 
of selected individuals provided new in- 
sights into study habits and motivation. 
A comprehensiv e child-study report con- 
sisting of a summary of background i in- 
formation, a record of continued obser- 
vation and contact, and implications for 
guidance served to integrate various 
study skills in a purposeful project. 


Coordination of class discussions and 
projects with the participation activities 
was a constant consideration. The col- 
lege instructor spent much time visiting 
in the various classrooms and in informal 
conferences with the cooperating teach- 
ers in the schools. Weekly newsletters 
informed the cooperating teachers con- 
cerning the activities of the class, and 
special activities which would prove 
helpful to the students were sometimes 
suggested. Arrangements were also made 
for some of the cooperating teachers to 
visit and participate in the class discus- 
sions. These visits provided an oppor- 
tunity for the cooperating teachers to 
become better acquainted with the con- 
tent and method of the class sessions. 


EVALUATING THE PROGRAM 


During the autumn quarter, when the 
reorganized sophomore block was taught 
for the first time, the planning group 
maintained contact and interest through 
an occasional meeting and many infor- 
mal discussions with the instructors. 
They continued to plan actively, how- 
ever, for the evaluation of the course. 
Particular attention was given to the 
problem of evaluating the information 
and understandings in human develop- 
ment and learning. 

Each member of the planning group 
contributed test items which he had used 
in his own classes. These items were com- 
piled and copies of the total list were 
distributed to the members of the group 
for two kinds of judgments. If the item 
seemed a good one, the staff member 
checked the response which he believed 
to be correct. If the item seemed insig- 
nificant or poorly constructed, he so in- 
dicated. The final test was composed of 
items which all or most of the group 
believed to be acceptable and on which 
they agreed as to the correct response. 
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Three separate courses in the regular 
college curriculum deal with material on 
human growth and learning. Therefore, 
it was decided to place in separate 
groups items relating to child develop- 
ment, adolescent psychology, and educa- 
tional psychology. The completed test 
had about one hundred fifty items, un- 
equally distributed among the three 
areas. 

The whole test was given to the two 
divisions of the sophomore block. The 
median achievement was almost the same 
for the two groups but one class showed 
slightly superior achievement in educa- 
tional psychology, while the other 
scored somewhat higher in adolescent 
psychology. There is some reason for 
believing that, in spite of the close co- 
operation and planning of the two in- 
structors involved, the test results reflect 
an emphasis that each gave to an area in 
which he had a superior background or 
a special interest. 

The sections of the test dealing with 
child development and with adolescent 
development were also given to students 
in two classes who were studying the 
material as separate subjects. In neither 
case was the achievement of these classes 
superior to that of the sophomore-block 
students. No separate class in educational 
psychology was available for a compari- 
son in that area. 

These results, although far from con- 
clusive, suggest that the sophomore- 
block students are not inferior to those 
registered in the regular courses in a 
knowledge of the subject matter ordi- 
narily considered important. This obser- 
vation can be made in spite of the fact 
that the actual class time spent in any 
one area by the block-program students 
is considerably less than that available to 
students in regular courses. In the light 
of present knowledge of human learning 


it seems reasonable to suppose that the 
meaning given to the material by the di- 
rect experiences included in the block 
program may have influenced this result. 

The same test was given at the begin- 
ning of the winter quarter to six groups 
of students, including two new sections 
of the sophomore block and students 
registered in courses in child develo 
ment, adolescent psychology, and educa- 
tional psychology. There was no signi- 
ficant difference in achievement be- 
tween students in the block programs 
and those in the regular courses. This re- 
sult provided some evidence that the 
achievement of the block program stu- 
dents was due to learning while in the 
course rather than to superior initial 
competence. 

Attempts to construct objective situ- 
ation-type tests to get at attitudes and 
ability to apply principles have thus far 
been unsuccessful. The chief value of 
the work done on testing up to this point 
has probably been not in the results ob- 
tained but in what the group has been 
able to learn from its experience. 

The objective test was one indication 
of the increase of the students’ under- 
standing of human growth and learning. 
Other types of evidence were far more 
important and revealing. Logs of daily 
happenings were kept by each student 
during most of the twelve weeks. An 
analysis of the contents revealed a con- 
stantly increasing ability to interpret be- 
havior in the light of possible causes and 
to apply concepts and principles in ac- 
tual situations. An excerpt from a stu- 
dent’s log illustrates this point. 


Mrs. S. was called from the room and 
the children became very noisy. I saw no 
need for hushing them because they would 
only continue to make noise a few minutes 
later because they had nothing to do. I 
walked to the front of the room, com- 
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mented on a few of the posters that hung 
there and then talked to the children in a 
soft voice. Some of the children began 
to hush the others. I continued to talk and 
in no time at all the children were quiet 
and listening. 

| have seen teachers pound the desk for 
order. I have heard them say, “Now, let’s 
be nice and quiet,” for one reason or an- 
other. But today I learned that if you can 
interest children you can have their atten- 
tion without even demanding it. It was a 
most satisfying experience. 


Increasing skill in record keeping was 
also evident as students attempted to 
state objectively what they saw and to 
interpret their observations. Two anec- 
dotes written by the same student about 
four weeks apart provide evidence of 
this grow th. 

September 29. Jerry always seems so 
slow and lazy in all that he does. I don’t 
think it is overexertion or fatigue that 
causes it because I was told that he has 
a brother who is the same way. It must be 
an inherited factor. 

October 26. Setting: Play period, play- 
ing Long Base. 

Incident: Larry, one of the larger third 
graders, hit anyone who had the ball when 
he wanted it. Ronnie, the smallest second 
grader, picked the ball up once and Larry 
hit him in the stomach. I asked Larry if he 
didn’t think he should apologize to Ronnie. 
He went over and gave Ronnie a pat on the 
back and ran right back to the game. When 
the children lined up to go in I noticed 
Larry had his arm around Ronnie. 

Interpretation: It could be that Larry had 
been angry with someone earlier in the day 
and he was expressing his anger by hitting 
the other children. Larry is one of the big- 
ger boys in the room and he is quite well- 
skilled in handling a ball and it is possible 
that he becomes impatient with the more 
unskilled children. 


Continued observation and evaluation 
of the students’ skill in working with 
children furnished further evidence of 
progress. The college instructor and the 


cooperating teacher conferred fre- 
quently concerning the students’ growth, 
and at the end of the quarter they 
worked out together an evaluation sheet 
on which evidence of achievement was 
recorded in answer to such questions as 
these: 


Does the student enjoy working and 
playing with children? 

What evidence does the student give of 
understanding the causes of children’s be- 
havior? 

What evidence of growth in ability to 
work effectively with children have you 
seen? 

Has the student shown a sense of pro- 
fessional responsibility in such things as 
being on time, sending word concerning 
unavoidable absence, and respecting the 
confidential nature of school records? 

Is the student dependable? Can he be 
counted on to fulfill his obligations on 
time? 

All things considered, does this student 
show adequate promise of becoming a good 
teacher? 


on the evaluation sheet 
used by the cooperating 
teacher and the college instructor in in- 
formal conferences with the student. 
Students were encouraged to contribute 
evidence which would indicate their 
own progress in each area. 

When the material from all sources— 
the objective tests, the professional logs, 
the various records of children’s behav- 
ior, the cooperating teacher’s evaluation, 
and the day by day contacts of the col- 
lege instructor in the school situation— 
was brought together, there seemed to be 
ample ground for believing that the ex- 
periences which the students had in the 
sophomore block made a significant con- 
tribution toward the achievement of the 
objectives which had been set up for the 
course. However, like many attempts to 
evaluate progress more carefully, this 
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one raised more questions than it an- 
swered. Far from feeling that they have 
succeeded in setting up the best possible 
program for developing insights into the 
area of human growth and learning, the 
planning group are now more than ever 
aware of the need for further study and 
experimentation. They are convinced 
that some sort of block program com- 
bining direct experiences and class activi- 
ties offers the greatest possibilities for a 
successful organization of experiences at 
the sophomore level. They have also 
identified a number of areas in which 
they need more study and additional in- 
formation. 


PLANS FOR THE FUTURE 


There is a need for further objective 
evidence of ability to apply principles 
and use concepts as well as to recognize 
or recall facts. The present objective test 
is deficient in this respect. Can one be 
developed which will supply the needed 
information? 

The proportion of time which may 
most profitably be spent in direct parti- 
cipation and in observation or class dis- 
cussion activities needs further study. At 
present there is some reason to believe 
that a flexible schedule which would 
allow varying amounts of time for dif- 
ferent activities at successive stages of 
the work would be advantageous. Can a 
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plan~be devised to test the validity of 
this hunch? 

The lack of variety of direct experi- 
ences is also a matter of concern. As 4 
first experience in studying children, 
should not many different experiences in 
home, play, club, and other recreational 
activities be offered rather than so large 
a concentration on the study of the child 
in the school situation? 

The long-range effects of the program 
need to be explored. How does the par- 
ticipation in the sophomore-block pro- 
gram affect the skills and attitudes ex- 
hibited in later professional work, espe- 
cially in student teaching? 

These and other problems are now be- 
ing considered by the planning group as 
they continue their work. Four mem- 
bers of the group have taught the soph- 
omore block and the others have planned 
and followed closely the progress of the 
course. This experience will be valuable 
in helping the group to devise more ef- 
fective means for gathering reliable evi- 
dence of progress. Though they may 
never arrive at conclusions which they 
can consider as final, a continuation of 
their present way of working will result 
in the collection of evidence concerning 
increasingly important questions. It will 
also result, as they act on that evidence, 
in a constantly improving program of 
professional education for teachers. 
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A New Program for Nursing in 
Community Colleges 


MILDRED L. MONTAG 


ASSOCIATE PROFESSOR OF NURSING EDUCATION 


HE Cooperative Research Project 
Ti Junior and Community College 
Education for Nursing has as its primary 
purpose the developing of a new type 
of program for the preparation of nurses. 
Interest in experimentation in programs 
of nursing in colleges offering two-year 
semiprofessional curricula stems from 
the need for a more effective and more 
economical system of education for nurs- 
ing and from the rapid development of 
community colleges. The existing sys- 
tem of education for nursing is almost 
entirely outside the general system of 
education of this country. The programs 
preparing for nursing are predominantly 
of the apprenticeship type. Almost go 
per cent of all programs in nursing are 
conducted by hospitals and are directed 
primarily toward the needs of the hos- 
pital for nursing service. 

In a search for a more desirable design 
for the preparation of nurses, the Divi- 
sion of Nursing Education of Teachers 
College has been studying for some time 
the educational patterns which have 
proved effective in other fields. It has 
also been interested in exploring the 
functions of nursing, and study in this 
area continues. In 1952 the Division of 
Nursing Education received an anony- 
mous grant of $110,000 to be used over 
a five-year period in experimentation 


447 


» TEACHERS COLLEGE 


with a new type of educational program 
in junior and community colleges. This 
grant provides for a program of coopera- 
tive research with a number of carefully 
selected colleges. 


ASSUMPTIONS 


Certain basic assumptions underlie the 
evaluation of the proposed new type of 
program in preparation for nursing. First, 
it is assumed possible and desirable to 
differentiate the functions of nursing. 
McManus! states that the functions of 
nursing can be regarded as on a con- 
tinuum or as having a spectrum-like 
range. This is in contrast with the gen- 
eral belief that all nursing functions fall 
into a single category—the professional. 
Actually, there are three discernible cate- 
gories of functions within the occupation 
of nursing. Certain functions have pro- 
fessional characteristics and require a 
professional type of education. Others 
demand very little training and might, 
conceivably, be learned on the job. Be- 
tween these two extremes is a consider- 
able number of nursing functions of 
the technical or semiprofessional type. 

1 Division of Nursing Education, Teachers 
College, Columbia University. Regional Plan- 
ning for Nursing and Nursing Education. Re- 

rt of a Work Conference (New York, Bu- 


reau of Publications, Teachers College, Colum- 
bia University, 1950), p. 54. 
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Therefore, the largest number of work- 
ers is needed to carry out these functions. 

A second assumption is that educa- 
tional programs can and should be 
devised to prepare for each of these 
categories of functions. The programs 
preparing for the technical type of func- 
tions can be most effectively carried on 
in junior and community colleges which 
have similar programs for other fields. 
The emphasis on the technical or semi- 
professional type of program within this 
project does not in any way minimize 
the need for study of the preparation 
for the other two categories of functions. 
Indeed, if the problem of supplying ade- 
quate nursing care to the American peo- 
ple is to be solved, programs preparing 
for all kinds of nursing functions will 
need careful study. 

The third assumption is that, if the 
functions of nursing can be differentiated 
and if programs preparing for these func- 
tions can be devised, the workers will 
need to have some plan of working to- 
gether. The nursing team is, according 
to the results of various studies, the most 
effective way to use workers with dif- 
ferent functions and, consequently, dif- 
ferent preparation. 

It is also assumed that the experimental 
programs can prepare the worker within 
a two-year period to perform technical 
or semiprofessional functions. Upon 
graduation it is assumed the worker is 
prepared for beginning practitioner posi- 
tions and prepared to become competent 
rather than being fully competent. 

The final assumption is that these 
programs are planned to conclude the 
formal educational preparation of the 
worker, with the exception that with in- 
dividual qualifications a few students 
would be eligible for education in nursing 
at the upper divisional level. 


GENERAL PLANS FOR THE 
PROJECT 


The Cooperative Research Project in 
Junior and Community College Educa- 
tion for Nursing provides for the selec- 
tion of a number of junior or community 
colleges which are willing and able to 
undertake a new type of program in 
preparation for nursing. The colleges 
selected will include both those publicly 
supported and those privately supported, 
and will be located in various sections 
of the country. The essential criteria 
for selection are eagerness on the part of 
the administration and faculty to develop 
the new type of program and willingness 
and preparedness to share in the Coop- 
erative aspects of the research. 

A small research staff has been ap- 
pointed to develop and carry on the 
project and to serve as consultants to 
the faculties of the cooperating colleges. 
The staff includes those whose major 
interest and preparation are in the field 
of education for nursing and those who 
are expert in the junior and community 
college field. The research staff may be 
supplemented as the need arises to pro- 
vide special services or consultation to 
the cooperating colleges. Work confer- 
ences and other types of group meetings 
are planned for those participating in 
the project. 

An advisory committee has been or- 
ganized to review plans and purposes, 
help establish criteria for the selection 
of cooperating colleges, and give coun- 
sel as the project develops. This com- 
mittee of sixteen members includes 
representatives from junior colleges, 
nursing education, allied professional 
gro’.ps, and the consumers of nursing. 
In addition to representing a variety of 
interests, the committee members repre- 
sent different sections of the country. 
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NURSING IN COMMUNITY COLLEGES 


The committee meets at least once an- 
nually. Provision has been made for a 
subcommittee to meet more frequently 


in if the research staff deems it necessary. 
a- Dr. Henry Littlefield, vice president of 
C- the University of Bridgeport, is chair- 
ty man of the advisory committee. The ad- 
to | visory committee has met twice: in 
in March 1952 and January 1953. 
res Evaluation of the new type of edu- 
ly cational program is one of the major 
d, concerns of those cooperating in the 
ns project and is being carried on concur- 
ria rently with the development of the 
of programs. Results will be summarized 
op and reported as the study progresses, and 
ESS a detailed summary will be made at the 
| end of the five-year period provided for 
| in the grant. It is expected that the 
ip- findings of the research done will indi- 
he | cate whether or not this kind of program 
to in preparation for nursing can and should 
es. be offered in other junior and commu- 
jor nity colleges throughout the country. 
eld 
ho CHARACTERISTICS OF 
itv PROPOSED PROGRAM 
be The program proposed for the col- 
inl leges cooperating in the project would 
® differ in several respects from the nurs- 
er- ing programs now in existence. Some of 
ngs these characteristics are: 
in . The program will be college cen- 
‘ad and college controlled. The ‘faculty 
or- | of the college will be responsible for 
™, planning all aspects of the program and 
ion for all teaching within the curriculum. 
un- It will be an integral part of the total 
m- college program. 
des 2. It will be a two-year curriculum in 
eS, nursing combining both general educa- 
nal tion and technical training. General edu- 
ng. cation will account for about one-third 
“of of the total curriculum and nursing for 
re- | about two-thirds of the curriculum. Stu- 
ry: | dents in nursing will share the courses 
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in general education with other students. 

3. The curriculum will offer fewer 
courses and broader grouping of subject 
matter. Learning experiences will be 
carefully organized but flexible enough 
to provide meaningful learning without 
repetition. 

. Facilities of the community—in- 
duit hospitals, clinics, visiting nurse 
associations, convalescent homes, homes 
for the aged, and nursery schools—will 
be utilized to provide a variety of learn- 
ing experiences. No part of the program 
will be hospital controlled. 

5. The nursing program students will 
enjoy the same status as all other stu- 
dents in the college. They will be eligible 
for all activities of the college and will 
be held to the same standards of admis- 
sion, graduation, and the like. 

6. The faculty for the specialized 
courses in nursing will be selected as 
are other faculty members. They will 
enjoy the same privileges and share the 
same responsibilities. 

7. The program will be supported 
from the same sources and in the same 
way as other programs. The same tuition 
fees will be paid by all students. 

8. Students will live at home or make 
their own living arrangements. Most 
junior and community colleges do not 
prov ide dormitories. If they do, students 
in nursing will be eligible to live in 
them. No special housing for nursing 
students will be provided. 

g. Students will qualify for the associ- 
ate degree. 

10. Students will be eligible for the 
licensing examination of the state in 
which the college is located. 


CRITERIA FOR SELECTING 
COOPERATING COLLEGES 


In order to provide for the selection of 
those colleges best able to cooperate ef- 
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fectively in the Cooperative Research 
Project, certain criteria were set up. 
These should be useful to colleges wish- 
ing to determine whether they can qual- 
ify for participation in the project and 
for the research staff in making the 
selection. The criteria include: 

1. Willingness of the college to as- 
sume complete control of the program 
in nursing. 

2. Willingness and ability of the col- 
lege to provide and pay for the new type 
of program. 

3. Willingness of hospitals and other 
agencies to provide clinical facilities for 
learning experiences with service as a 

by-product only. The college will need 
the kind of community relationships 
which permit coordination of the vari- 
ous facilities. 

4. Availability within the community 
of adequate clinical experiences in a 
variety of agencies. This is a quantita- 
tive and qualitative measure. 

5. Acceptance of the program by the 
college faculty, and provision for stu- 
dents in nursing to become an integral 
part of the college and eligible to par- 
ticipate in all its activities. 

6. Readiness of the community for 
this type of program. 

7. The school, or division, or depart- 
ment of nursing should be of adequate 
size. Success of the experimental pro- 
gram will rest upon its cost as well as its 
quality. 

8. Graduates of the program must be 
eligible for licensure within the state in 
which the college is located. Licensure 
laws and regulations differ with the vari- 
ous states. A close working relationship 
with the State Board of Nurse Examiners 
is essential. 

9. The college should be prepared to 
carry through the research project to a 
logical conclusion. 


SOME QUESTIONS TO BE 
ANSWERED 


The advisory committee, at its first 
meeting, assisted in identifying some of 
the questions which might be answered 
in the cooperative research project. It is 
probable that some may be answered 
fully within the life of the project, oth- 
ers only in part. Answers to some of the 
following questions should be very use- 
ful to those planning for education for 
nursing in the future. 

What is the cost of education for nurs- 
ing in the new type of program? 

What kinds of facilities are necessary 
for this type of program? , 

What learning experiences are best in 
preparing nurses for technical functions? 

How do general education and a part 
in college life affect the product of the 
program? Is the product usable? 

What in-service education is necessary 
on the part of the employing agency? 

Is the program tapping new resources 
of personnel for nursing? Why do stu- 
dents withdraw? Why are they attracted 
to this program? W hat do they do after 
graduation? 

What revision of assumptions is needed 
as a result of progress of the project? 


COOPERATING COLLEGES 


Two colleges have thus far established 
experimental programs in education for 
nursing and have entered into a cooper- 
ative relationship with the project. One, 
Orange County Community College, 
Middletown, New York, is a public 
institution, a part of the State University 
of New York. The second institution, 
Fairleigh Dickinson College, Rutherford, 
New Jersey, is a privately supported 
four-year institution which also offers 
two-year terminal programs. Both insti- 
tutions have received approval to op- 
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erate experimental programs from their 
respective State Departments of Edu- 
cation and State Boards of Nurse Exam- 
iners. Both institutions offered nursing 
programs in September 1952 and ad- 
mitted students in the winter semester. 

Other institutions now in the planning 
stage will join the project by September 
1953. At least two more colleges will 
offer two-year programs at that time. It 
is anticipated that the remaining colleges 
will be selected and will offer programs 
in nursing by September 1954. 


SUMMARY 


The Cooperative Research Project is 
concerned with the development of a 
new type of educational program in 


preparation for nursing in a selected 
number of junior or community colleges. 
The type of program proposed is based 
upon certain assumptions as to the func- 
tions of nursing and as to the essential 
characteristics of a program in nursing. 
The first year’s activities within the proj- 
ect have concerned themselves with in- 
terpretation of the purposes and plans 
of the project, exploration of potential 
cooperating institutions, and consultation 
with administration and faculty of col- 
leges, either those cooperating or those 
planning programs. The next years of 
the project will concern themselves more 
with intensive study within the programs 
offered by the cooperating colleges and 
evaluation of the findings. 
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207. ANDEEN, Gustav KENNETH 
Trends in the development of the pro- 
gram of higher education in the Au- 
gustana Lutheran Church. Ann Arbor, 
University Microfilms, 1952. 


208. Aver, Freperic LyMAN 
An analysis of certain community char- 
acteristics related to the quality of edu- 
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209. 


210. 


211. 


212. 


213. 


214. 


215. 


cation. Ann Arbor, University Micro- 
films, 1952. 


Bertin, Harry 

Factors affecting occupational choice 
in a lower socio-economic group. Ann 
Arbor, University Microfilms, 1952. 


Ben-Hortn, Meir 

Max Nordau; a study in human solidar- 
ity. Ann Arbor, University Microfilms, 
1952. 

BernsteIn, ABRAHAM ALEXANDER 
Differences in verbal responses in ap- 
proval and disapproval. Ann Arbor, 
University Microfilms, 1952. 
BERNSTEIN, ARNOLD 

Some relations between techniques of 
feeding and training during infancy 
and certain behavior in childhood. Ann 
Arbor, University Microfilms, 1952. 


Buick, Davin JAMEs 

A comparison of three schedule pat- 
terns in the teaching of general chem- 
istry. Ann Arbor, University Micro- 
films, 1952. 


Bryan, Beatrice IRENE 

The functional interrelationships of 
word association, perception, learning, 
and memory. Ann Arbor, University 
Microfilms, 1952. 


Citron, ABRAHAM FREDERICK 
Experiments on answering anti-mi- 
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nority remarks. Ann Arbor, University 
Microfilms, 1952. 


216. Craic, Ropert CHARLES 


217 


218 


2 
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221 


222 


223. 


224 


An experimental study of the effects 
of guidance in discovery on transfer 
of training. New York, Teachers Col- 
lege, 1953. (Teachers College studies in 
education ) 

In press. 


CyNAMON, MANUEL 

Individual differences in tests of flexi- 
bility-rigidity. Ann Arbor, University 
Microfilms, 1952. 

DukKEr, SAM 

The Poisson distribution and its sig- 
nificance to educational research. Ann 
Arbor, University Microfilms, 1952. 


DuNNING, SARAH 

Impressions of Jesus reported by 
groups of Protestant children through 
graphic, oral and written expressions 
of junior-age children, their parents 
and teachers. Ann Arbor, University 
Microfilms, 1952. 


EpersoLte, Mark CHESTER 

A history of the Christian Association 
of the University of Pennsylvania. 
Ann Arbor, University Microfilms, 
1952. 

EpcGar, FrepericK 

A study of John Wesley from the 
point of view of the educational meth- 
odology used by him in fostering the 
Wesleyan revival in England. Ann 
Arbor, University Microfilms, 1952. 
Go BERNARD Jon 

The comprehension of poetry from re- 
cordings. Ann _ Arbor, University 
Microfilms, 1952. 


Goopsteix, Leonarp D. 

Intellectual rigidity and social atti- 
tudes. Ann Arbor, University Micro- 
films, 1952. 


GrirFin, PauL FRANcIs 

The contribution of Richard Elwood 
Dodge to educational geography. Ann 
Arbor, University Microfilms, 1952. 


225. Hacen, EvizaBetH PAULINE 


A factor analysis of the Wechsler in- 
telligence scale for children. Ann Ar- 
bor, University Microfilms, 1952. 


226. Epwin 


An investigation of the relationship be- 
tween authoritarian attitudes and lead- 
ership selection in a military setting. 
Ann Arbor, University Microfilms, 


1952. 


227. Huser, Jack Travis 


The disparity between phenomena re- 
portedly related to rigidity. Ann Ar- 
bor, University Microfilms, 1952. 


228. Kristor, Frank S. 


A statistical analysis of factors influenc- 
ing individual salaries in three institu- 
tions of higher learning. Ann Arbor, 
University Microfilms, 1952. 


229. KurRLAND, SHABsE Howarp 


Auditory perception of emotional 
words; a comparison of two groups of 
patients and a normal group. Ann Ar- 
bor, University Microfilms, 1952. 


230. Lane, Davip 


A comparison of two techniques of 
interpreting test results to clients in 
vocational counseling. Ann Arbor, Uni- 
versity Microfilms, 1952. 


231. LaPLace, JoHN 


An exploratory study of personality 
and its relationship to success in pro- 
fessional baseball. Ann Arbor, Univer- 
sity Microfilms, 1952. 


232. Lawton, Mortimer Powe 


Stimulus ambiguity and personality 
maladjustment as related to perceptual 
adequacy. Ann Arbor, University 
Microfilms, 1952. 


233. Lennon, Rocer THoMas 


Prediction of academic achievement 
and intelligence from community and 
school-system characteristics. Ann Ar- 
bor, University Microfilms, 1952. 


234. Levine, Harotp ABRAHAM 
Differentiation of nonmaladjusted from 
maladjusted individuals under condi- 
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tions of success and failure. Ann Ar- 
bor, University Microfilms, 1952. 


5. Georce Bruce 


The relation of factors in the organi- 
zational pattern of school systems and 
adaptability. Ann Arbor, University 
Microfilms, 1952. 


5. McMurray, Foster 
Positive education. Ann Arbor, Uni- 
versity Microfilms, 1952. 


. Monk, CLARENCE 

The place of mathematics in modern 
agricultural education in the United 
States. Ann Arbor, University Micro- 
films, 1952. 


. Munyt, Ipranim ABpULLAH 

Certain content of prejudices against 
Negroes among white children at dif- 
ferent ages. Ann Arbor, University 
Microfilms, 1952. 


. NEUMANN, FREDERICK CHARLES 
Survey of the basic doctrines of violin 
left hand technique (including the po- 
sition of the body). Ann Arbor, Uni- 
versity Microfilms, 1952. 


. Newton, Mrs. Nites RuMELY 
Attitudes of mothers of newborn 
babies toward their biological feminine 
functions. Ann Arbor, University 
Microfilms, 1952. 


. O'Connor, Mary FRrANcEs 
Rhetorical proof in speeches of women 
of the reform platform: 1828-1861. 
Ann Arbor, University Microfilms, 
1952. 


. Onciey, Paut BENNETT 
The acoustic evaluation of singing per- 
formance. 


To be published. 


. Orsacu, CHarLtes EpMonp 

The perception of meaning in schizo- 
phrenia. Ann Arbor, University Micro- 
films, 1952. 


244. 


245- 


247. 


249. 


250. 


252. 


253- 


OsTERGREN, Davin LAWRENCE 
The folk high schools of Sweden. Ann 
Arbor, University Microfilms, 1952. 


Ranucct, Ernest RAYMOND 

Effect of the study of solid geometry 
on certain aspects of space perception 
abilities. Ann Arbor, University Micro- 
films, 1952. 


. Rigney, Mrs. Marcaret GARDINER 


Practices of teachers in dealing with 
preschool children. Ann Arbor, Uni- 
versity Microfilms, 1952. 


RosENBAUM, GERALD 
Forming impressions of persons from 
verbal report: a study of schizophrenic 
and normal groups. Ann Arbor, Uni- 
versity Microfilms, 1952. 


. SAIDEL, FRANK 


A history of the purposes, content, and 
grade placement of business arithme- 
tic in general education in the United 
States since 1890. Ann Arbor, Univer- 
sity Microfilms, 1952. 


SuBARSKY, ZECHARIAH 

An experiment in reducing the in- 
formational dimension of prejudice. 
Ann Arbor, University Microfilms, 
1952. 

Tuwin, Maunc Hia 

Attitude and information as selective 
factors in the remembering of contro- 
versial material. Ann Arbor, Univer- 
sity Microfilms, 1952. 


. Wautert, Howarp EL_Mer 


Elementary mathematics in arts col- 
leges. Ann Arbor, University Micro- 
films, 1952. 


Wuarton, WILLIAM PoLk 
Picture-forming words and readability 
of college history texts. Ann Arbor, 
University Microfilms, 1952. 


Woops, WaLTER A. 

Visual form-space manipulation and 
its relation to art participation. Ann 
Arbor, University Microfilms, 1952. 
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An Introduction to Education in Modern 
America, by Gordon C Lee. New 
York, Henry Holt, 1953. xiv + 555 
pp- $4.50. 


One of the curious things about Ameri- 
can educators is that while they have for 
over a century proclaimed the ultimate 
popular control of the public school, they 
have done little to educate the American 
people to the peculiar responsibilities 
thereby involved. Youngsters who today 
finish twelve years of public schooling have 
learned little if anything of a formal nature 
about how public schools came to be, how 
they are supported and maintained, how 
educational policies are made and carried 
through, and what the citizen’s responsibil- 
ity is in all of this. It is true that the young- 
ster carries away with him a multitude of 
“impressions” about our schools—usually 
hazy generalizations of his own particular 
school experiences. It is little wonder, then, 
that when these boys and girls in their turn 
become parents and school-board members, 
they often find it difficult to comprehend 
and accept increasing budgets and changing 
pedagogical ideas. 

The problem at the college level is per- 
haps even more acute, for here are as- 
suredly the lay leaders of the not-too-dis- 
tant future. Nevertheless, the shortcoming 
is much the same. At many colleges there 
is nO Opportunity at all to study carefully 
and critically the nature and problems of 
our educational institutions; at others, these 
are matters reserved exclusively for teach- 
ers-in-training. That more than this is called 
for has been pointed out often and well 
in the journals of higher education. (See, 
for example, Francis H. Horn, “Education 
Among the Liberal Arts,” Journal of 
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Higher Education, Vol. XXIl (1951), pp. 
411-17, 457-) Surely, in these years of edu- 
cational strife and controversy a rigorous 
introduction to education for non-educators 
should be available in the social science fac- 
ulty of every college in the country. 

Undoubtedly, Dr. Lee’s textbook will do 
much to advance this cause. It is prepared 
for those who are not contemplating teach- 
ing as well as for pre-service teachers; and 
its worth for both groups is unexcelled. 
The volume is divided into seven parts: 
(1) the nature of American society; (2) 
conflicting purposes for American educa- 
tion; (3) the organization of American 
education; (4) the administration of Ameri- 
can education; (5) the preparation and se- 
lection of teachers; (6) organized social 
forces and American education; and (7) 
fundamental problems in contemporary 
American education. Each part consists of 
several short chapters, and each chapter 
includes a number of questions for study 
and discussion and a useful, up-to-date list- 
ing of several dozen references for further 
reading. There is a well-made index at the 
end. 

The first five parts present a wealth of 
useful and significant data culled from a 
wide variety of recent research studies, 
while the mere inclusion of parts six and 
seven makes the text noteworthy in its 
field. In part six, Dr. Lee discusses the in- 
fluence on American education of the mass 
media of communication, of organized bus- 
iness and labor, of the churches and po- 
litical parties, and of organized private 
philanthropy. The growth of these vast 
and powerfully organized interest groups 
since 1900 is clearly one of the central facts 
of modern American history. Nevertheless, 
the extent to which such forces—repre- 
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senting legitimate articulations of diverse 
publics regarding educational policy—are 
ignored in contemporary educational the- 
ory is alarming. Doubtless Dr. Lee’s previ- 
ous researches into the pressures for and 
against federal aid between 1870 and 1890 
have sensitized him to the problem. His 
presentation here is illuminating, and will 
serve to introduce the reader to some of 
the most important contemporary questions 
in educational policy making. 

In treating carefully and critically such 
problems as the role of religion in public 
education and the meaning of academic 
freedom in the present period, the author 
is also breaking ground for a text of this 
sort. No thinking person who has read the 
newspapers in recent years can be unaware 
of these problems, and the teacher who 
ignores them imperils not only his own 
intellectual security but that of his fellows 
in the profession. 

Throughout, the volume is distinguished 
for its clarity (jargon and pedagese are 
completely absent) and its reliance on 
worthy sources. In many places Dr. Lee 
has presented issues by quoting from well- 
known opponents on given points of con- 
troversy. He is always the teacher rather 
than the preacher—unless, perhaps, he is 
preaching for a public school system spon- 
sored by an educationally literate citizenry 
and staffed by a socially literate profession. 
Here is a truly rewarding introduction to 
education in modern America. 

LawreENce A. CrEMIN 
Teachers College, Columbia 


Essays on the Sociology of Knowledge, 
by Karl Mannheim (Edited by Paul 
Kecskemeti). New York, Oxford Uni- 
versity Press, 1952. vill + 327 pp. $6. 


This volume makes available in English 
six early articles by Karl Mannheim pub- 
lished before the Nazi accession. The es- 
says fall into two distinct groups. The first 
three outline the essential elements of a 
sociology of knowledge: a world outlook, 


a philosophy of history, and a definition of 
appropriate problems. The second section 
applies the sociology of knowledge to three 
problems: competition, economic ambition 
and its educative effects, and the problem 
of generations. 

Mannheim is anti-positivistic, and rejects 
relativism in cultural analysis. His apparent 
relativism is the effect of his insistence that 
understanding of a culture requires parti- 
pation in it, acceptance of its total struc- 
ture, and, only then, analysis of the relation 
of different institutions to its total struc- 
ture. This position, happily, permits the 
student of society to regard cultural prod- 
ucts as valid “relative to the given society,” 
while treating them as determined by the 
particular societal structure. One may have 
his relativistic cake and be forced, deter- 
ministically, to eat it too. 

Mannheim therefore sees the task of the 
social analyst as finding as comprehensive 
a whole as he can which characterizes the 
society, a kind of root idea of the culture. 
Once this world outlook is found, he can 
account for interrelations, sources, and 
meanings of institutions in the culture. This 
is essentially a historical task; and, for 
Mannheim, historicism is the Weltan- 
schauung of our time, that outlook which 
deals with the world outlooks of different 
periods of history as the data pertinent to 
a total understanding of the course and 
final meaning of history. 

Historicism is a valuable science in mod- 
ern society, since it enables the student of 
sociology to transcend the partisan, class- 
structured interests around which world 
outlooks tend to polarize in a social struc- 
ture. The sociology of knowledge Mann- 
heim treats as the branch of historicism 
which deals with thought as the product 
of social stratification, conflict, and com- 
petition. “We must first identify the vari- 
ous ‘world postulates, systems of Weltan- 
schauung, combating each other, and find 
the social groups that champion each, only 
when these ‘intellectual strata’ are speci- 
fied, can we ask which ‘social strata’ cor- 
respond to them.” (p. 186) Mannheim 
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points out that the sociology of knowledge 
thus corrects Marxism, in treating the pro- 
letariat as having more than one historical 
perspective, not as being driven by a single 
point of view in history. He is Marxist in 
his emphasis upon the decay of the bour- 
geoisie and rise of the proletariat as moti- 
vating factors in contemporary history, but 
he takes ideas a great deal more seriously 
than do the Marxists, recognizing that they 
have a special character and power of their 
own in spite of the fact that their class 
origins can be traced. For example, the 
study of competition and success as moti- 
vating ideas in Western culture is remark- 
ably cogent in its application to both 
communist and capitalist systems. And in 
the course of his analysis of the polarization 
of party interests around opposing ideas, he 
insists on the necessity of synthesis in 
knowledge, the discovery of great integra- 
tive ideas, as a means to overcoming the 
divisive effects of such polarization. 

The educator will find in these essays two 
elements of great value. The first is the 
careful analysis of the educative effects of 
institutions other than schools, in particular 
the studies of competition, ambition, suc- 
cess, and position in age groups. These sug- 
gest a problem too often neglected in 
educational theory: the effect of career 
expectations upon intellectual interests. The 
second is the application of Mannheim’s 
theories to the selection of guiding princi- 
ples for the organization of educational 
institutions. These bear principally upon 
the choice of purposes and policies in the 
school system. Unfortunately, they seem 
to support primarily those who think the 
educational task is properly defined by 
establishing a total perspective from which 
a valid outlook on any particular matter 
can be determined. It then follows that 
educative processes can be set up for de- 
veloping the outlook, ideas, and technics 
by which the overarching point of view 
can be sustained, and for assigning par- 
ticular educational tasks to the appropriate 
social classes. 

This point of view is not “developmen- 
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tal.” Mannheim, indeed, rejects the devel- 
opmental approach as “static” and deter- 
ministic. He views development as the 
working out of predetermined courses of 
behavior, rather than as the exploratory 
process of creating new configurations of 
ideas out of old and new experience. This 
concept is perhaps due to his lack of a 
theory of motivation in learning, other than 
his brilliant sense of economic motivation. 
But the real difficulty lies in Mannheim’s 
theory of knowledge. If knowledge is to 
be understood and communicated through 
grasp of a total view and analysis of its 
parts, then education naturally becomes a 
process of “making” knowledge out of 
deductions from assumptions about life’s 
meaning. It then follows that Mannheim 
is correct in assuming that the principal 
educational task is establishing the validity 
of one’s initial assumptions, their compre- 
hensiveness and totality. And no one would 
be more surprised than he to find his the- 
ories applied in support of an authoritarian 
educational system. But such an application 
is a genuine possibility. It should teach us 
the proper value of an instrument for deter- 
mining both the limitations and the con- 
sequences of our ideas. The sociology of 
knowledge certainly defines the limitations, 
but it does not adequately indicate the 
probable consequences of ideas. His failure 
to test this method for its possible uses and 
consequences accounts in part for the way 
in which Mannheim’s thought lends itself 
to attack upon the very institutions and 
values which he held in high regard. 
MarGaret FisHer 
Teachers College, Columbia 


Rendezvous with Destiny: A History of 
Modern American Reform, by Eric F. 
Goldman. New York, Alfred A. 
Knopf, 1952. xiii + 503 pp. $5. 


Books written by professors of history 
have seldom enjoyed wide reading in this 
country. By and large, American readers 
have preferred historical fiction or history 
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written by nonacademic and journalistic 
popularizers. Judging from the way pub- 
lishers promote the sales of their historical 
novels with pictures of hypermammillary 
young females, the motivation for reading 
the former is not entirely to quench a thirst 
for historical knowledge. But readers of 
historical nonfiction have generally avoided 
the academic historian in favor of the jour- 
nalist for somewhat more justifiable rea- 
sons. Too many products of the seminar 
and the professor’s cubicle have been so 
very narrow in scope that they have at- 
tracted only other specialists, and too many 
have been shunned because they are handi- 
capped by a dull and pedestrian style. Since 
much of the work of the journalistic histo- 
rians is lacking in scholarship, full of fac- 
tual errors, imagined conversations and 
events, and dubious interpretations, general 
readers who have not felt up to wrestling 
with the prose of the sweating professors 
have all too often been reading poor his- 
tory if they read any at all. This un- 
doubtedly overstates the case, but it is 
largely the unfortunate truth. 

But here is a book by an academic histo- 
rian—Goldman is an associate professor of 
history at Princeton—that is a brilliant ex- 
ception to the gloomy pattern. Rendezvous 
with Destiny is broad in scope, careful in 
scholarship, and sparkling in style. Here is 
a history that general readers will enjoy as 
they read something worth while. 

Goldman’s subject is the social ideas of 
American liberals—an inadequate term he 
admits is “quite obviously headed for se- 
mantic bedlam”—from the days of Grant 
and Tilden to the days of Taft and Tru- 
man. There is just enough of the thought 
of the conservatives to present a foil for 
their opponents. He considers reformers in 
many fields and of all shades of the political 
spectrum from the faintest pink to the 
brightest red. Marching through these pages 
are such politicians as Tilden, Bryan, Debs, 
Wilson, both Roosevelts, and Truman; 
such journalists as William Allen White, 
Walter Weyl, Herbert Croly, and H. L. 
Mencken; and such academic greats as 


John Dewey, Charles Beard, Vernon Par- 
rington, Franz Boas, and E. A. Ross, 
Handling such a vast dramatis personae 
definitively is of course impossible, but 
Goldman has a good knack at writing an 
accurate and revealing sketch and at turning 
up the quotation that summarizes a book, 
There is little new knowledge in this work, 
but there is provocative interpretation for 
those who know the field well and a wealth 
of well-presented information for those 
who do not. 

In writing of these reform movements 
and ideas the author raises a great many 
questions which plague liberals today. One 
such question is the problem of war and 
peace and its relationship to domestic re- 
form. There is the question of governmental 
centralization, which has bothered liberals 
since the time of Jefferson. As Parrington 
put the question, “We must have a political 
state powerful enough to deal with corpo- 
rate wealth, but how are we going to keep 
that state with its augmenting power from 
being captured by the force we want it to 
control?” And there is always the question 
of ends and means: do ends ever justify 
means and do dubious means always distort 
ends? These are some of the questions that 
American liberals in Goldman’s pages con- 
cern themselves with, and they are among 
the questions that should continue to bother 
progressives. 

Here is a book that takes aim at the gen- 
eral reader and with rare rhetorical bril- 
liance and drama hits the target, and this 
reviewer hesitates to criticize anything 
about it which may make it attractive to a 
broad audience. But does the use of sensa- 
tional chapter titles really make a book 
more attractive? A person picking up a 
book for the first time logically looks at 
the table of contents first. When he looks 
at Goldman’s table of contents, instead of 
learning in a rough way what each chapter 
is about, he finds that the first chapter is 
called “Bejabbers, I'm Worth Me Thov- 
sands,” the seventh is captioned “God- 
Dammit, Let Them Build It,” and the sev- 
enteenth is entitled “Down, Down, Down.” 
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This reviewer does not know enough of the 
ways of publishing to judge whether or not 
such a device makes up enough in appeal 
to offset the inconvenience of those who 
like a table of contents to be descriptive, 
but he has his doubts. This is a minor 
quibble, however. If the reader goes beyond 
the table of contents, he is in for a rich 
experience. 
Davin A. SHANNON 
Teachers College, Columbia 


American Universities and Colleges (Ed- 
ited by Mary Irwin). Washington, 
D.C., American Council on Education, 
1952. X1 + 1105 pp. $10. 


The first edition of this widely used 
reference book appeared in 1928 with a 
listing of 399 colleges and universities. Since 
then it has passed through six editions, the 
current one describing no less than 904 
accredited institutions. By comparing the 
information on colleges and universities in 
the various editions, it is possible to trace 
the main lines of the recent development 
of American higher education. 

The sixth edition of American Universi- 
ties and Colleges differs from its predecessor 
(1948) in several respects—increase in num- 
ber of pages and in price; the inclusion of 
a new chapter, “Recent Trends in Higher 
Education,” by Francis J. Brown, in the 
introductory part of the book; new editor- 
ship (Mary Irwin was elevated from the 
assistant editorship to replace A. J. Brum- 
baugh); the inclusion of data about ROTC 
units; and the reorganization of the insti- 
tutional descriptions by states, rather than 
by the customary single alphabetical se- 
quence. Otherwise, this valuable reference 
work has undergone no real basic change. 
The information on the individual colleges 
and universities continues to be derived 
from administrators’ replies to question- 
naires. The format and the general ar- 
rangement of the content remain the same. 
Thus, Part I is made up of six chapters of 
foundational material; Part II, of “Institu- 


tional Exhibits”; the third section, of 
appendixes dealing with accrediting associ- 
ations, degree abbreviations, ROTC units, 
and various classifications of colleges and 
universities; and the final section, of general 
and institutional indexes. 

Superficially, there seem to be several 
changes in the content portion of the vol- 
ume; that is to say, the sections containing 
background information are frequently 
identified as being the work of new authors. 
This is in the nature of an overstatement. 
Most of “Education in the United States” 
(pp. 3-13), by Lloyd E. Blauch, has been 
carried over, with minor modifications and 
with many identical paragraphs, from M. 
M. Chambers’ essay in the previous edition. 
The editorial note to the effect that Dr. 
Blauch “revised the chapter by M. M. 
Chambers . . . by bringing statistical and 
other factual matter up to date [and] has 
also written much new material” is not 
borne out by a comparative examination. 
Simple justice, bibliographical and other- 
wise, would have required the addition of 
Dr. Chambers’ name as co-author, a prac- 
tice which was followed in the case of the 
chapter, “The American University” (pp. 
45-68), where, under identical circum- 
stances, the authorship is given as Donald 
H. Daugherty and Lloyd E. Blauch. 

A similar situation exists with reference 
to a number of sections comprising the 
chapter, “Professional Education.” A 
side-by-side comparison of the sections on 
agriculture, business administration, engi- 
neering, home economics, journalism, and 
pharmacy reveals that much of the material 
was taken from the fifth edition and that, 
after more or less minor alterations and 
additions, the name of a new author was 
substituted in each case. 

It should not be assumed, however, that 
the content chapters present nothing that is 
new. In the area of professional education 
there are new sections on the Bible, oste- 
opathy, and veterinary medicine, a rewritten 
account of dentistry, and a fresh treatment 
of nursing education. The last-named ma- 
terial, incidentally, abbreviates the histori- 
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cal background, which is so useful in the 
description of the situation in the other 
professional fields. Changes are also evident 
in the chapter “The Foreign Student in the 
United States,” with Kenneth Holland re- 
placing the late Laurence Duggan as author. 
An unfortunate omission is the table on 
the number of foreign students in the 
United States since 1928. 

Spot checks of the institutional exhibits 
indicate that, by and large, there have been 
few fundamental changes since the fifth 
edition. Furthermore, the current volume, 
which made its appearance in the spring 
of 1952, was already out of date on the day 
of publication, in that such significant de- 
velopments as rises in tuition rates and the 
GI Bill of Rights for Korean veterans ren- 
dered some of the information obsolete. All 
of which raises the question of the necessity 
of a new edition every four years or so. 
It would seem that semiannual or annual 
supplements, together with a complete re- 
vision at intervals of say ten years, would 
make this reference book of greatest func- 
tional value. 

In his foreword, Arthur S. Adams, presi- 
dent of the American Council on Educa- 
tion, states that American Universities and 
Colleges “has long been recognized as a 
standard reference volume on higher edu- 
cation.” In spite of the questions raised in 
this review, the writer agrees with this 
opinion. The book has considerable utility 
for a large variety of people—librarians, 
educationists, guidance counselors, college 
administrators, editors and writers, parents, 
and students. 

The American Council on Education 
should be congratulated for maintaining in 
print its trio of valuable reference works— 
American Universities and Colleges, Jesse 
P. Bogue’s American Junior Colleges (third 
edition, 1952), and M. M. Chambers’ Uni- 
versities of the World Outside U. S. A. 
(1950). It is to be hoped that it will expend 
every effort to render them even more 
serviceable than they have been hitherto. 

W. BrickMAN 
New York University 
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Origins of American Scientists, by R. H. 
Knapp and H. B. Goodrich. Chicago, 
Illinois, The University of Chicago 
Press, 1952. xiv + 450 pp. $7.50. 


This is an admirable piece of work. It is 
a lucid, persuasive report of a well-planned, 
thorough investigation into matters of 
great academic and, indeed, social signifi- 
cance. It presents all of the data collected, 
explains all of the analytical techniques 
employed, and sets forth and interprets the 
findings—in detail and in summary—with 
great expository skill. The authors, the 
Committee of the Faculty of Wesleyan 
University under the direction of which 
they worked, and the Carnegie Corpora- 
tion, which helped to finance the study all 
deserve congratulations. 

The purpose of the investigation was “to 
discover what factors have in the past been 
most important in interesting undergrad- 
uate college students in science as a voca- 
tion.” The first steps were to identify a 
population of 18,000 outstanding American 
scientists, discover when and where they 
had received their Bachelor’s degrees, sep- 
arate out the males among them who had 
graduate between 1924 and 1934 (inclusive), 
obtain estimates of the total number of male 
graduates during that period from each of 
the 489 colleges and universities involved, 
and then derive a productivity index for 
each such institution. The list of fifty col- 
leges and universities with the highest in- 
dices—ranging from 131.8 per thousand for 
Reed and 70.1 for Cal Tech at the top, to 
24.7 and 24.6 respectively for Lebanon 
Valley and South Dakota School of Mines 
at the bottom—was then scrutinized to 
obtain leads for further digging. 

Next a homogeneous sample of 153 col- 
leges of liberal arts and a sample consisting 
of the 84 largest universities of the nation 
were established and a variety of data 
regarding each was collected. Such data 
had to do with location, control, presence 
or absence of fraternities, size, student mor- 
tality, proportion of male to female grad- 
uates, student-faculty ratio, proportion of 
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science to all teachers, proportion of junior 
faculty members, financial condition of the 
jnstitution and costs to students, entrance 
requirements, and proportion of staff with 
Ph.D. degrees. In the cases of fifty of the 
colleges comparable indices of student qual- 
ity proved available. 

Elaborate statistical manipulation of all 
these data revealed certain significant cor- 
relations between the magnitude of the 
productivity index and certain of the vari- 
ables just noted. This led to the next step 
in the inquiry—intensive case studies of 
twenty-two of the colleges chosen because 
of indications that a deeper knowledge 
concerning them would throw additional 
valuable light on the matters under exam- 
ination. The colleges selected were: (1) 
four institutions of broad intellectual em- 
phasis—Reed, Swarthmore, Oberlin, and 
Antioch; (2) five men’s liberal arts colleges 
—Amherst, Haverford, Wabash, Wesleyan, 
and Williams; (3) seven western liberal 
arts colleges of distinguished performance 
in the production of scientists—Central 
(Missouri), Colorado, Cornell (Iowa), Earl- 
ham, Kalamazoo, Marietta, and Whitman; 
(4) two prosperous colleges of superior 
achievement—Pomona and DePauw; (5) 
two colleges of minority constituency— 
Hope and St. Olaf; and (6) two colleges 
of special interest because of their achieve- 
ment despite profound disadvantages—lowa 
Wesleyan and Linfield. These case studies, 
by no means limited in attention to the 
teaching of science, are fascinating indeed. 

But the case-study step did not complete 
the inquiry. Elaborate questionnaires had 
been dispatched to alumni of the twenty- 
two institutions who had taken the Doctor’s 
degree in science, and the responses (from 
60 per cent) were carefully analyzed. These 
questionnaires dealt with the respondent's 
pre-college background and choice of a col- 
lege, aspects of the institution he attended, 
his choice of a major, his department of 
specialization, his undergraduate teachers, 
and his graduate study. 

When the results of all parts of the study 
had been brought together the authors 
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wisely permitted themselves to speculate 
about the findings. Among these were the 
following: (1) the optimum size for the 
production of scientists was that of an in- 
stitution graduating from forty to one hun- 
dred and fifty students annually; (2) the 
Middle and Far West were easily the most 
productive regions; (3) Catholic institu- 
tions were far less productive than the rest 
—among whom control differences had lit- 
tle significance; (4) schools of technology 
and engineering schools generally did not 
achieve the national productivity average, 
in this respect lagging behind schools pre- 
paring for vocations resting on the biologi- 
cal sciences; (5) the colleges of liberal arts 
were easily the chief source of scientists; 
(6) among these, the index of productivity 
correlated significantly with the intellectual 
quality of the student body; (7) medium- 
cost institutions were most productive ex- 
cept in the case of high-cost institutions 
without fraternities; (8) among the univer- 
sities, a low student-to-faculty ratio was 
favorable; (9) the South was singularly 
effective in the production of mathemati- 
cians, the Far West of physicists; (10) the 
most productive departments were marked 
by a greater degree of social interaction 
among faculty and students and of severity 
of major requirements; (11) the most influ- 
ential teachers were distinguished as to (a) 
energy, demandingness, masterfulness, and 
enterprise, (b) social accessibility, personal 
warmth, and breadth of interests, and (c)— 
though the evidence was here less certain— 
intellectual and professional stature and 
personal dignity. 

In their effort to explain their findings 
the authors draw impressively on postulates 
from the disciplines of history, psychology, 
sociology, and pedagogy. Their emphasis 
comes to rest on the influence of prevailing 
ideas in the sub-cultural groups to which 
students belong before they even enter col- 
lege, especially when these ideas are rein- 
forced during undergraduate days. Favor- 
able to the selection of science as a field for 
one’s life work is a background of secular- 
ized Protestantism, of neither-too-close-nor- 
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too-far-from-the-frontier contacts with na- 
ture, of middle- and lower-middle-class 
individualism and social mobility—mobility 
from a starting point below the socio- 
economic level represented by the life of a 
scientist. In addition, the character and 
appeal of the smaller college, with its limited 
vocational emphases, faculty preoccupa- 
tion with teaching, and low level of extra- 
curricular distractions, are underlined. 
Finally it is suggested that the influential 
teacher may be seen as a father figure who 
serves as “(1) an object of admiration and 
emulation; (2) a source of coercion; and 
(3) an understanding confidant.” 

Throughout their book Knapp and 
Goodrich impress the reader with their 
scientific caution, warning him continually 
of the special character of this particular 
study, the limitations that characterize some 
of their data and techniques, the points at 
which subjective elements are necessarily 
operating. For example, after interpreting 
their findings respecting eminent teachers 
they say that “it is only proper to admit 
that the pattern described here may be an 
artifact of the sample of our institutions 
studied,” further remarking that “whereas 
we have defined a single type of teacher 
who seems to have achieved conspicuous 
success, successful teachers are to be ob- 
served, even within our limited sampling, 
who but very imperfectly meet these quali- 
fications.” They might have added (though 
they could reasonably expect their readers 
to realize it for themselves) that inferences 
regarding teachers of other than scientific 
subjects and of more recent times should 
be drawn from their findings only with the 
greatest caution. 

Teachers colleges are given little atten- 
tion by Knapp and Goodrich, who remark 
that “it will come as no surprise . . . that 
teachers’ colleges and normal schools are 
quite consistently low in the production of 
scientists.” The remark is just, for of 
course those institutions were, between 1924 
and 1934, chiefly devoted to preparing stu- 
dents for elementary school teaching and 
rarely had extended offerings in the fields 


of science. Nevertheless the master-list of 
productivity indices of all 489 institutions 
reveals that some teachers colleges, even 
twenty to thirty years ago, compared favor- 
ably with institutions of considerably wider 
reputation. For example, the performance 
of both Illinois State Normal University 
and Southern Illinois Normal University 
surpasses that of the University of Illinois; 
indeed the former is ahead of every state 
university in the country except Connecti- 
cut, Idaho, Massachusetts, Montana, and 
Wisconsin, and also has a better record 
than such private institutions as Columbia, 
Harvard, M. I. T., Princeton, Stanford, 
Vanderbilt, and Yale. Northeast Missouri 
State Teachers College and Nebraska State 
Normal College also have a better record 
than the Universities of Missouri and Ne- 
braska respectively; while Western State 
College of Colorado, Michigan State Nor- 
mal College, and West Texas State Teach- 
ers College are each only a little behind the 
public universities of their states. 

There is reason to suspect, moreover, that 
the relative productivity of the teachers 
colleges has improved since 1924-34. Most 
of those in the West and Far West have 
greatly increased their liberal arts offerings 
since then. With their low tuition rates 
they may now be attracting a larger pro- 
portion of students with the backgrounds 
that Knapp and Goodrich have established 
are—or at least used to be—conducive to 
entrance in careers of scientific scholarship. 
The possibility that their productivity, as 
a group, has now risen gains further sup- 
port from a scrutiny of Appendix 6, which 
gives comparable indices in the cases of the 
eighty-four universities, for the periods 
1924-34 and 1930-41. The third of these 
institutions showing an increase in produc- 
tivity are the ones that, on the whole, had 
the lowest indices in the earlier period. 
Moreover, more than half of them fall 
into the categories (in descending magni- 
tude) of urban-municipal and Catholic 
institutions. This suggests some interesting 
shifts in the forces that make for the pro- 
duction of scientists. 
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Perhaps, indeed, the main warning that 
Knapp and Goodrich fail fully to give their 
readers is to remember that much has hap- 
pened in the academic world and our so- 
ciety since 1934 which may have altered 
the earlier picture which they have painted. 
Fortunately, however, we may soon hope 
to receive from Knapp and a new collab- 
orator a study of more recent and more 
inclusive data. This work, dealing with 
young scholars in all academic fields who 
emerged between 1946 and 1951, will be 
eagerly awaited. In the meantime we may 
be grateful for what has already been 
received. 

Kari W. BiceELow 
Teachers College, Columbia 


Child Development: The Process of 
Growing Up In Society, by William 
E. Martin and Celia Burns Stendler. 
New York, Harcourt, Brace and Com- 


pany, 1953. xxii + 519 pp. $4.75 


The authors wrote this text out of the 
conviction that child development is an 
interdisciplinary social science and that 
development cannot be fully understood 
except as related to a particular society, as 
a process influenced by social conditions. 
To state their case they devote two-thirds 
of the chapters and three-fourths of the 
pages to a discussion of society, culture, so- 
cialization, and the socializing agents. 

Does this emphasis on social and cultural 
factors limit the book’s usefulness? 

Actually, there is a balance in discussing 
varying points of view throughout the 
book. The descriptive, normative picture of 
development is rejected but is given full 
appreciation. The child is seen as the wise 
chooser but there are also many things 
about which he is unwise and for which he 
needs guidance. The authors counter the 
need for gearing training to maturation 
with the warning that “innate factors are 
at work but require environmental oppor- 
tunity.” A chapter is devoted to an exposi- 
tion of the psychoanalytic approach to 


development, and although critical, the 
authors recognize its influence. While much 
is made of cultural impress upon personality, 
the reader is warned not to “conclude that 
culture has members of a society in a vise 
and patterns their personalities irrevocably 
in a particular way.” And, finally, after 
adaptation to various cultures has been 
described, the reader is warned against 
cultural relativism: “While it is important 
. . . to appreciate the variability of person- 
ality, the nature of the child sets limits to 
the personality patterns that can develop. 
Also students must not draw the conclusion 
that since each personality type fits a par- 
ticular society, all basic personalities are 
equally good.” 

There is much else that is good about the 
book. Careful selection of crucial studies 
to illustrate major points makes for tightly 
integrated discussion, especially in the first 
part of the book. This is less true of the 
social-cultural section, for here the authors 
have brought together most of the research 
contributing to an understanding of growth 
in culture and in American society in par- 
ticular. 

There are technically good things. The 
style is readable with an unpedantic inte- 
gration of research findings. Summaries are 
frequent, the questions following sections 
within chapters are useful and often even 
striking (e.g. the use of a Kafka quotation). 
The bibliography is select and annotated, 
examples are taken from child behavior, 
and illustrations are copious and amusing. 

As for adverse criticisms, the reader gets 
little sense of the emotional impact of 
“growth-in-culture.” Growing personalities 
are presented as organic beings, certainly as 
social beings—but hardly at all as emotional 
reactors who have problems that impinge 
upon and perhaps hamper function. Un- 
fortunate is the omission of a discussion of 
guiding development toward the “healthy 
personality,” a discussion which so fruit- 
fully occupied the most recent White 
House Conference. Unfortunate, too, is the 
absence of Erikson’s discussion of psycho- 
analytic stages as mediated by social agents, 
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relating biological tension with the social- 
izing matrix, in the chapter on the psycho- 
analytic point of view. 

Although there is good reason to discuss 
development from age one to adolescence 
in the context of culture and personality, 
these growth periods warranted chapters 
equivalent to the chapter discussing growth 
to the first year. Growth and motor factors 
were allotted little space because of this. 
Certainly, the pre-schooler and the adoles- 
cent are undergoing growth changes that 
are crucial to their behavior. 

In the enthusiasm for cultural influences 
on development there is an occasional 
questionable intrusion—for instance in the 
discussion of birth rites in various cultures. 

There are those in the field, surely, who 
would regard not only this but even many 
chapters as out of place in a child devel- 
opment text. 

For this reviewer, this was a text long 
in coming. In rejecting the “age” normative 
approach, or the social, emotional, motor, 
and so forth, “area” approach, the authors 
have written out of a theoretical integra- 
tion that gives further credence to Child 
Development as the interdisciplinary social 
science par excellence. I can well see many 
teachers using this text for the optimum 
discussion of social and cultural factors, 
but finding it necessary to bring in other 
materials to give equal weight to such con- 
cepts as organismic age, a developmental 
philosophy, motor and physical factors in 
the chronology of growth, and the emo- 
tional impact of “growing up.” 

Meyer 
Sarah Lawrence College 


Measurement in Education, by A. M. 
Jordan. New York, McGraw-Hall, 
1953, Xi + 533 pp. $5.25. 


The nineteen chapters of this volume, 
which was written for use as a text in 
beginning courses in educational measure- 
ment, fall into five groups: (1) general 
considerations in measurement, with an 


introductory chapter and chapters on the 
characteristics of measuring instruments 
(validity, reliability, etc.); the construction 
of achievement tests, and the testing pro- 
gram (assembly of test batteries, etc.); (2) 
nine chapters describing and discussing 
specific tests in various subject-matter fields; 
(3) two chapters on the measurement of 
intelligence; (4) chapters on the measure- 
ment of interest, attitudes, and personality 
traits; (5) a twenty-one page chapter on 
certain statistical concepts. 

By far the largest part of this book is 
devoted to descriptions and discussions of 
specific tests. So far as the reviewer ob- 
served, this material meets a high standard 
of accuracy and usefulness. Information of 
this sort should orient the prospective 
teacher in the field of practical testing and 
provide a convenient source of reference 
for the administrator or the classroom 
teacher. Perhaps the most striking omission 
is the absence of any mention of projective 
techniques for personality study, but this 
may be justified on the ground that their 
use is beyond the scope of beginning stu- 
dents of measurement. 

The author does not differentiate be- 
tween standard measures and normalized 
standard measures. This leads to confusion 
in several places. On pages 192-93, for 
example, most readers would probably get 
the false impression that Cooperative Scaled 
Scores are the same as McCall’s T-Scores 
except for a difference in the basic refer- 
ence group. Attempts to develop meaning- 
ful units of measurement have led investi- 
gators from standard scores to T-Scores to 
Cooperative Scaled Scores to Gardner’s K 
(for Kelley) Scores; but this line of devel- 
opment, the nice distinctions among the 
types of scores, and a consideration of their 
merits and demerits do not appear in the 
volume reviewed. 

In discussing test reliability the author 
never suggests the deliberate matching of 
half scores instead of relying on chance 
to provide equivalence of halves determined 
by odd-and-even numbered items. Neither 
is there a warning about the misuse of any 
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split-half or analysis-of-variance method to 
compute the reliability of speeded tests. 
Indeed, in connection with Kuder-Richard- 
son Formula No. 21 the author unfortu- 
nately gives further circulation to the half- 
truth about this formula always yielding 
an underestimate of reliability. 

The author’s discussion of correction for 
chance success (pp. 51-52) will, in the 
reviewer's opinion, serve to mislead rather 
than to inform students. Basically, the pur- 
pose of the correction is ordinarily to ob- 
tain scores that provide a rank order of 
examinees more closely approximating the 
rank order of their true scores in the vari- 
able it is desired to measure than will a 
rank order in terms of uncorrected raw 
scores. It can be shown analytically that 
the conventional correction for chance suc- 
cess will accomplish this result, provided 
that every examinee who does not possess 
enough knowledge to identify the correct 
answer to an item marks the correct answer 
only as often as would be most probable 
if he guessed among all of the choices (both 
correct and incorrect) in that item. In 
actual practice, the two most common vio- 
lations of this assumption (in the case of a 
well-constructed test) tend to cancel out 
each other’s effects. Empirical data pre- 
sented by Bryan, Burke, and Stewart and 
by the reviewer lead to the conclusion that 
the use of corrected scores does more 
closely approximate the rank order with 
respect to true score in the variable it is 
desired to measure than does the use of raw 
scores. This is especially true in the case of 
difficult and highly speeded tests. But even 
when the approximation is insignificantly 
improved, correction for chance success 
permits the use of honest, straightforward, 


unambiguous directions that engender 
among laymen confidence and respect 
rather than cynicism and even dishonesty. 
It is unfortunate that the author gives the 
impression (p. 52) that a choice must be 
made among the two sets of directions he 
quotes. Ordinarily, it would be better by 
far to use directions such as: “You may 
answer items even when you are not sure 
that your answers are correct, but you 
should avoid wild guessing, since wrong 
answers will result in a subtraction from 
the number of your correct answers.” Scor- 
ing should then include the conventional 
correction for chance success. 

The author’s illustration of test scoring 
(p. 52) involving cautious and venturesome 
individuals is not meaningful because both 
individuals are assumed not to have identi- 
cal true scores with respect to the variable 
measured. If this assumption were made 
and the various score probabilities worked 
out, the reviewer believes that it would be 
found that their differing personality char- 
acteristics would influence corrected scores 
less often than raw scores. 

Statisticians will not like the procedure 
(p. 515) for estimating the sampling error 
of a correlation coefficient. Since refer- 
ences to David’s tables or the z transforma- 
tion are probably beyond the scope of the 
book, it might be best to delete this mate- 
rial and simply make reference to a more 
advanced text. 

The style, format, and typography are 
good. The volume will serve a useful pur- 
pose in making information about a wide 
range of tests conveniently available to stu- 
dents, teachers, and administrators. 

Freperick B. Davis 
Hunter College 
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New. 
Tents... 


AN INTRODUCTION TO 
EXCEPTIONAL CHILDREN, rev. edn. 
Harry J. Baker 


This book discusses all types of unusual children from the mentally gifted to 
the psychologically or physiologically handicapped. The new edition includes 
a summary of Terman’s latest findings in longitudinal studies. 

Published in March 1953 500 pp. $5.00 


THE WORK OF THE 
MODERN HIGH SCHOOL 
Leslie L. Chisholm 
This exceptional new text, emphasizing the changing needs of postwar Ameri- 
can youth, studies the place of secondary education in American life, and the 


role of the high school in educating youth for citizenship, family life, ete. 
Published in April 


ADMINSTRATION OF THE 

MODERN SECONDARY SCHOOL, rev. edn. 
James B. Edmonson, Joseph Roemer, 

Francis L. Bacon 
This is a survey text for the training administrator and a reference volume for 


the practicing administrator. It now includes new material on the principal- 
ship, student government and the Community College. Coming in May 


AN INTRODUCTION TO PUBLIC- 
SCHOOL RELATIONS, rev. edn. 


by Ward G. Reeder 
Discussing the ways and means of keeping the community informed concern- 


ing the purposes, accomplishments, conditions and needs of the school, this 
text presents a statement of good public-school publicity. Published in April 


Lhe Macmillan Company 


60 FIFTH AVENUE, NEW YORK 11 
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College textbooks in... 
NEW-WORLD EDUCATION SERIES 


A new approach to teacher education, applying a wide range of 
interrelated materials directly to the professional tasks of particular 
educational fields. 


The Public Administration of 
American Schools 


By Van Miller and Willard B. Spalding. A detailed study of prin- 
ciples and problems of public school administration, stressing the 
importance of democratic leadership in creating schools that will 
effectively serve society. 


Fundamentals of Curriculum 
Development 


By B. Othanel Smith, William O. Stanley, and J. Harlan Shores. 
A basic course building a concise, meaningful sequence of prin- 
ciples and procedures applicable to the development of an edu- 
cational program at any level. 


Educational Psychology 


By Lawrence E. Cole and William F. Bruce. A synthesis of the 
research and practice of the past half century into a new psy- 
chology of human development. 


Write for full information 


WORLD BOOK Yonkers-on-Hudson, New York 
COMPANY 2126 Prairie Avenue, Chicago 16 
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New Spring Publications 


An Intropuction To 


EpucatTion In Mopern AMERICA 
GORDON C. LEE 


Pomona College 


The belief that education is a social institution, about which all citizens should be in- 
telligent, lies at the core of this book. It answers the prospective teacher’s need for a 
systematic survey of the American educational endeavor, presented in the context of 
the contemporary world scene. And it gives the general student insight and perspective 
for dealing with the salient educational questions of our time. The book will be widely 
welcomed in all courses where social foundations of education are stressed. 


February 1953, 555 pages, $4.50 


Other Jimportant Spring Publications 


A History of Education in American Culture 


R. FREEMAN BUTTS 


Teachers College, Columbia University 


LAWRENCE A. CREMIN 


Teachers College, Columbia University 


This long-awaited and important new book presents a broad and comprehensive picture 
of the growth of American education both in and out of schools. 


March 1953, 628 pages, $5.75 


Statistical Inference 
HELEN M. WALKER 


Teachers College, Columbia University 


JOSEPH LEV 


New York State Department of Civil Service 


The book discusses the manner in which valid conclusions may be drawn from data 
obtained by use of samples. The basic ideas are developed in the first six chapters. 


Ready in May About 512 pages, Fully illustrated 


Henry Hott & Company, 383 MApison Ave., N. Y. 
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EDUCATIONAL SUPERVISION 


By Cnester T. McNerney, The Pennsylvania State College. McGraw-Hill 
Series in Education. 341 pages, $4.50 


An especially well-organized and well-written text suitable for use at all levels of the educa- 
tion system. It begins with a definition of modern supervision and proceeds with a discussion 
of selected types of problems (with techniques for solving them) and the supervisor en- 
counters in relationships with various school and community organizations and personnel. 


THE CURRICULUM 


By CuHester T. MCNERNEY. McGraw-Hill Series in Education. 292 pages, $4.50 


An excellent over all view of the modern curriculum as it should exist in grades 1-12. Realizing 
that the curriculum is closely associated with the society which sponsors it, the author devotes 
sections to the function of curriculum, modern methods of organizing the curriculum structure, 
and the types of relationships that must exist among the home, child, and school. 


GENERAL METHODS OF TEACHING 


3y A. G. MELvIN, City College of New York. McGraw-Hill Series in Educa- 
tion. 243 pages, $3.75 


Unusually wide in scope since it deals, both in principles and by examples given, with the work 
of teachers in elementary schools, high schools, and colleges. Its thesis is that good teaching is 
basicaliy the same on all levels. Teaching and learning on every level are regarded as one con- 
tinually unfolding entity in which the personality of the learner finds individual and social ful- 
fillment. 


PLANNING FOR TEACHING 


By Rosert W. Ricney, Indiana University. McGraw-Hill Series in Educa- 
tion. 422 pages, $4.75 


An excellent text for introductory courses in education designed to help the student to become 
well-oriented in the field of education, to weigh critically the wisdom of entering the teaching 
profession, and to plan his career comprehensively and with insight if he desires to enter the 
teaching profession. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42no STREET, NEW YORK 36, N. Y. 
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Textbooks 

for the 

professional training 
of tomorrow’s teachers 


TEACHING YOUNG CHILDREN 


by Roma Gans, Teachers College, Columbia University 
Celia Burns Stendler, University of Illinois 
Millie Almy, University of Cincinnati 


A sound, practical, fresh approach to the teaching of children 
aged four to nine, drawing upon recent research in pediatrics, 
child psychology, and sociology. 


READINESS FOR SCHOOL BEGINNERS 
by Gertrude H. Hildreth, Brooklyn College 


A comprehensive, detailed, and workable readiness program for 
the first grade, by the author of the widely used Metropolitan 
Readiness Tests. 


TEACHING LANGUAGE IN THE GRADES 
by Mildred A. Dawson, Appalachian State Teachers College 


Basic principles of language teaching, plus a complete, realistic, 
workable program of language instruction for the elementary 
school. 


For full information, write: 


World Book Company 


Yonkers-on-Hudson, 2126 Prairie Avenue 
New York Chicago 16 
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Horace Mann-LincolnInstitutePamphlets 


TEACHERS PREPARE FOR DISCUSSION GROUP LEADERSHIP, 
by Stephen M. Corey, Paul M. Halverson, and Elizabeth 
Lowe. 34 pages, 60 cents. 


In step with the great increase in the use of groups for planning and action in 
education is this booklet describing a brief training program designed to help 
teachers toward more effective group leadership. The main training device was 
a tape recording of eight hypothetical group discussion episodes which, when 
used with prospective group leaders, stimulated discussion and analysis of an- 
ticipated trouble points. 

This pamphlet should prove valuable to administrators, curriculum 
workers and others planning group work. 


THE TEACHER’S ROLE IN PUPIL-TEACHER PLANNING. 27 
pages, 40 cents. 

Illustrates in dialogue form actual teacher-pupil planning; discusses the me- 

chanics of the planning process and suggests how teachers can help pupils dis- 

cover values and test them in practice. Annotated bibliography included. 


HOW TO CONSTRUCT A SOCIOGRAM. 37 /ages, 50 cents. 


Describes the nature and uses of a sociogram. Shows by specific examples and 
graphic illustrations how a teacher can construct a sociogram by charting the 
interrelationships of a group. 


GUIDE TO STUDY AND EXPERIMENTATION IN COOPERATIVE 
PLANNING IN EDUCATION. 37 pages, 40 cents. 


Discusses the meaning of cooperative planning in education and suggests how 
the teacher can use his own study group as a laboratory. Emphasizes the im- 
portance of educating children to work in groups. Aids for teacher include 
outline of topics and questions, leads for individual programs, discussion ol 
techniques, and bibliography. 


BUREAU OF PUBLICATIONS 
Teachers College, Columbia University, New York 27 
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For summer publication: 


Revised and enlarged edition of 


SOCIAL-STUDIES SKILLS 
with Individual Self-Testing Key 


By FORREST E. LONG and HELEN HALTER, Principal 


Professor of Education Junior High School 
New York University Mamaroneck, N. Y. 


Now: 23 Skills Units in One Volume 


The revised and enlarged 1953 edition is the 9th printing of 
SOCIAL-STUDIES SKILLS, which is now used in thousands of 


schools because of its effectiveness in: 


1. Improving pupil work in social studies. This book offers a 
systematic way of teaching the 23 basic social-studies skills, and a 
systematic plan for checking on pupil achievement in each skill. 

2. Increasing the number of useful skills taught. Schools have 
been criticized for not teaching more concrete, useful skills. But 
schools using this book can say, “Look, we are teaching this skill, 
that skill—e2g skills useful throughout life—in one class! 


3. Relieving teachers of endless detail. Here is a labor-saving 
teaching aid that rescues many hours of preparation and classroom 
time, saves the need of formulating practice materials and tests, 
and all resulting mimeographing costs. Pupils do not mark in the 
book, so it may be used by a different class each period. 


Send your advance order for an examination copy now. 


Probable list price, $1.95—30-day approval. 


INOR PUBLISHING CO, 207 Fourth Ave 


New York 3 
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‘TEACHERS 
COLLEGE 


/ / 120th Street 


OFFERS TO 


Those already in the field of education § 


Those preparing to enter teaching 
> Courses for 


* administrators e adult education workers 
supervisors nutritionists 
teachers nurses 
guidance workers recreation leaders 


A series of short-term work conferences, open with or 
without credit, during the Summer Session 


A variety of intersession courses to meet the non- 
departmental requirements for the Master’s degree 


For graduates of liberal arts colleges wishing to enter 
teaching, many helpful courses in the summer and 
a full program in the academic year which meets 
certification requirements and leads to the Master of 
Arts degree 


SUMMER SESSION—July 6 to August 14 
Registration dates—July 2 and 3 
Intersessions: June 1 to 26 (Some courses begin June 8) 
August 17 to September 4 


WINTER SESSION—Classes begin September 24 
Registration dates—September 19, 21, and 22 


Write for the Summer Session and Academic Year An- 
nouncements. Address the Admissions Office, Teachers 
College, Columbia University, New York 27, N. Y. 
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| THIS PUBLICATION. IS REPRO- 
DUCED BY AGREEMENT WITH THE 


COPYRIGHT OWNER. EXTENSIVE 
DUPLICATION OR RESALE WITH- 
OUT PERMISSION IS PROHIBITED. 
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